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SCIENCE, MATHEMATICS, AND ENGINEERING
EDUCATION

THURSDAY, FEBRUARY 27, 1992

HOUSE OF REPRESENTATIVES,
COMMI'PrEE ON SCIENCE, SPACE, AND TECHNOLOGY,

AND THE COMMrITEE ON EDUCATION AND LABOR,
Washington, DC.

The Committees met in joint session, pursuant to call, at 9:38
a.m., in Room 2175, Rayburn House Office Building, Hon. William
D. Ford [Chairman, Committee on Education and Labor] and Hon.
George E. Brown [Chairman, Committee on Science, Space, and
Technology] presiding.

Members Present: Representatives Ford; Kildee; Roemer; Hayes;
Andrews; Sawyer; Good ling; Boucher; Perkins; Olver; Swett; Wolpe;
Lloyd; Cramer; Geren; Valentine; Browder; Fawell; Gunderson;
Henry; Morella; Ritter; Boehlert; Walker; Gilchrest; Packard; Roh-
rabacher; Sensenbrenner; Zimmer,

Staff Present: John F. Jennings, General Counsel for Education;
Andy Hartman, Education Coordinator; Lynn Selmser, Pr cessional
Staff Member; Grace Ostenso, Staff Director, Subcommittee on Sci-
ence; Shana Dale, Republican Counsel, Subcommittee on Science.

Chairman FORD. Today the Committee on Education and Labor
and the Committee on Science, Space, and Technology are conduct-
ing a joint hearing on mathematics and science education with the
heads of the three Federal agencies with principal responsibility in
this area and with the President's Chief Science Advisor.

I would like to commend the White House, the Department of
Education, the National Science Foundation and the National Aer-
onautics and Space Administration for making a great effort to
better coordinate the Federal Government's assistance to students
and schools in the areas of science and math. You have performed
a noteworthy feat and you are to be highly commended for that.

I don't mean to detract from that, however, by observing that I
do have a serious question about whether these efforts are bold
enough to have American schoolchildren first in science and math
by the year 2000. This Committee is acting on legislation to adopt
that as one of the President's goals and the goal will mean nothing
if we are to proceed at the present rate. This year we're looking at
an increase in the President's budget of 7 percent for these activi-
ties, and I know the increase is greater than that if you consider
the last several years, but incrementally, it's not very much of a
bold commitment to reach that goal by the year 2000.

(11
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Another teport came out two weeks ago, again showing Ameri-
can students at the bottom of the list in terms of their math and
science achievements as compared to children of other nations. We
only have eight years to go to the turn of the century, and how are
we going to get our students from last to first in eight years if we
don't really work together and make a serious effort to do more
than we have been doing in the past.

Chairman Brown and I have discussed expediting the hearings
today and we are requesting that only the two Chairmen and the
ranking Republican members make opening statements, that all
other opening statements be inserted in the record. If there is no
objection from the Members, that's the way we will proceed.

Mr. FAWELL. Mr. Chairman?
Chairman FORD. Yes.
Mr. FAWELL. I would like to submit fbr the record a paper by Dr.

Leon Lederman, Professor of Physics and Cochair of the Chicago
Teachers Academy for Mathematics and Science in Chicago. Dr.
Lederman presents a set of legislative criterion for a Federal pro-
gram of teachers academies across the country.

I am sorry that I have to leave early hut if I may submit this to
the record, I would appreciate it.

Chairman FORD. Without objection, that will be submitted, con-
temporaneous with your statement, if you want to put one in the
record.

Mr. FAWELL. Thank you.
Chairman FORD. Mr. BrownChairman Brown.
Chairman BROWN. Thank you, Chairman Ford. In accordance

with your statement, I will be relatively brief.
It is a pleasure to be here with you and to demonstrate our joint

commitment and interest in improving the quality of education, in
specifically math and science and engineering education. We all
know the problems that exist in this field and I thin: IA e all have a
commitment to overcome them. The question is, do we have a plan,
can we evaluate that plan, can we assess the progress that we're
making.

These terms flow lightly from the tongue, but actually, as long as
I've been in Congress, I have tried to put emphasis on how we can
plan our programs better and how we can determine, through as-
sessment procedures and evaluation procedures, if we're meeting
our objectives. That has to underlie everything that we do. I don't
really think we'll meet our goals as well as we would like by the
year 2000, but we need to continue the commitment and we need to
be able to measure how much progress we're making, or whether
we're going backwardswhich we have, apparently, over the past
several years in some areas. So I would like to urge that on all of
you as you proceed with this initiative, which we all want to give
our maximum support to.

I thank you very much for all being here this morning.
[The prepared opening statement of Hon. George E. Brown fol-

lows:]
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OPENING STATEMENT
OF THE

HONORABLE GEORGE E. BROWN, Jr. (D-CA)
CHAIRMAN

SCIENCE, SPACE, AND TECHNOLOGY COMMITTEE
ON

SCIENCE, MATHEMATICS, AND
ENGINEERING EDUCATION

JOINT HEARING WITH THE
EDUCATION AND LABOR COMMITTEE

February 27, 1992

I am pleased to join with Chairman Ford and our

colleagues on the Education and Labor Committee for this

joint hearing on science, mathematics, and engineering

education. The hearing is a continuation of the efforts of

our two committees to strengthen the role of the Federal

Government in science, mathematics, and engineering

education. In 1990, the two committees brought before

the House the Excellence in Mathematics, Science and

Engineering Education Act of 1990 which became public

law (P.L. 101-589) in November, 1990. The law

authorized science, mathematics, and engineering education

programs for the National Science Foundation, the

Department of Education, and the Department of Energy

1
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including scholarships, graduate fellowships and

traineeships, and informal science education. The law also

required the Director of the Office of Science and

Technology Policy to prepare a report containing a

strategic plan and a system for evaluating the

effectiveness of a federal interagency program to enhance

science, mathematics, and engineering education.

The first report, By th e Year 2QM First in thg

World., was prepared by the Committee on Education and

Human Resources of the Office of Science and Technology

Policy and submitted to the Congress in February, 1991.

As the title of the report indicates, the major objective

the initiative is to achieve the National Education Goal

that by the year 2000, "U S. students will be first in the

world in science and mathematics achievement". The

report was updated in February, 1992 and includes $2.1

billion in Fiscal Year 1993 for an initiative in science,

mathematics, and engineering education at the pre-college

through post-doctoral levels and for public science literacy

programs. Our hearing today will focus on the precollege

2
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and undergraduate components which comprise about 75

percent of the Fiscal Year 1993 budget request for the

initiative.

On February 5, the Educational Testing Service

released the results of a study to assess student

performance in science and mathematics in 20 countries.

There were few surprises in almost every category

students in the United States ranked among the lowest of

all those taking the test, including lower than students

from Korea, Israel, Spain, Hungry, Slovenia, and the

former Soviet Union. The lack of surprise can be related

to the fact that the state of science and mathematics

education has been a national concern since the early

1980's. For example, a 1983 report by the Department of

Education, entitled A Nation gi Risk, indicated that "the

educational foundations of our society are presently being

eroded by . rising tide of mediocrity that threatens our

very future as a nation and as a people." This report has

been followed by literally hundreds of others confirming

the extent of scientific and technical illiteracy in the

3
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United States and stressing the urgency to reform the

Nation's schools, especially K-12 science and mathematics

education. A successful reform could make a significant

contribution to the quality of life of all our citizens, both

now and in the future, as they prepare to make informed

decisions on scientific and technical issues confronting

themselves and the Nation.

As the recent report of the Carnegie Commission on

Science, Technology, and Government, entitled ha the

tta_tio_al Interest.. The federal ,i2vernmm1 in the Reform

9.f. K-12 Math and acigilck Ed LICatigla, points out --
"There is no shortage of motivated Americans with good

ideas about how to serve our children better. In short

supply, however, is the institutional capacity to aggregate

enough resources, to build a national consensus for

action, and -most important- to persist with a specific

program of reform long enough for it to take effect, at

least a decade and maybe two." Thus, I congratulate Dr.

Bromley and the Federal Coordinating Council for Science,

Engineering, and Technology for undertaking this

4
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initiative. I assume the initiative will continue at least

through the year 2000 to provide adequate time to take

effect, and to be evaluated and revised as necessary to

achieve the National Education Goals related to science

and mathematics education.

In that regard, I am disappointed that the initiative is

beginning its second year without a multi-year interagency

strategic plan in place or a system for assessing the

effectiveness of the various components of the initiative as

called for by P.L. 101-589, the Excellence in Mathematics,

Science and Engineering Act of 1990. Although the report

of the Committee on Education and Human Resources for

Fiscal Year 1993 indicates such a strategic plan will be a

part of their future activities, no mention is made of

evaluation procedures to assess the outcomes of the

programs being implemented. How will we know if our

students are on track to be the first in the world in

science and mathematics by the year 2000?
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I look forward to the testimony of our distinguished

witnesses today and their views on the role of the Federal

Government in K-12 science, mathematics, and engineering

educational standards, reform, and achievement.

1
r.)t)
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Chairman FORD. Thank you, Mr. Chairman.
Mr. Good ling.
Mr. GOODLING. Thank you, Mr. Chairman. I'm pleased to be with

this illustrious panel today and looking forward to their testimony.
I find it encouraging that various agreements have been made to

coordinate efforts in the area at the Federal level. As you know,
one of the concerns I've had in the past is the number of programs
addressing math and science education which have been enacted by
different committees in Congress, with administration through var-
ious governmental departmentsor as I normally say, since educa-
tion has become sexy, everybody wants to g:t involved in it, and
I'm not sure the left hand will know where the right hand is going.
My fear has been that we will waste valuable education dollars on
the duplication of effort rather than achieving the best possible
math and science programs through coordination. I am hopeful
what I hear today will allay my fears, and I look forward to receiv-
ing your testimony.

I am reminded this morning, as I remind myself every day, that
not much is going to happen to change education unless we find
some way to help the elementary teacher, who's had very little
training in the teaching of mathematics. She probably has had
very few math courses, oftentimes in high school, and probably
none in college. But, somehow or other we expect her to turn
youngsters on to math by the time they get in sixth grade. It
doesn't work that way. I've been around education too long. So I
look forward to your testimony.

Chairman FORD. Mr. Walker, the ranking Member of the Science
Committee.

Mr. WALKER. Thank you, Mr. Chairman.
This hearing is a recognition, I think, that the United States

faces a grave challenge in the field of mathematics and science
education. Today, more than half of all postgraduate students in
Americain the areas of mathematics, science and engineering are
non-Native born Americans. We can take pride in the fact that our
colleges and universities are viewed worldwide as the finest, but we
must be concerned that the number of American students is at an
all-time low.

In a global marketplace, where science and technology are the
driving force in the world economy, we face the prospect of becom-
ing a noncompetitive nation if we do not reverse this downward
trend.

I am an educator by training. I firmly believe that this problem
is one that must be addressed at all levels. First, we must get the
attention of our children at the earliest elementary years and con-
vince them that science and mathematics are fun and challenging.
We must make math and science interesting at all levels and pro-
vide plenty of opportunity for hands-on experience. And we must
challenge our children to a lifetime of achievement.

Mr. Chairman, I have some other remarks here. What I would
like to do is submit those for the record.

Chairman FORD. Without objection, it is agreed to without objec-
tion. The prepared statements of all the Members will be submitted
at this point in the record.

L.;
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[The prepared opening statements of Mr. Walker, Mr. Pawell,
Mr. Costello, Mr. Boucher, Mr. Payne, Mr. Valentine, Mr. Packard,
Mrs. Morella, Mr. Rohrabacher, Mr. Swett, and Mr. Sawyer follow:]

5
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OPENING STATEMENT

REP. HARRIS W. FAWELL

HOUSE SCIENCE, SPACE AND TECHNOLOGY COMMITTEE

MR. CHAIRMAN, I THANK YOU FOR CONVENING THIS HEARING TODAY ON MATH AND

SCIENCE EDUCATION, AN ISSUE WHICH VITALLY AFFECTS OUR NATION'S FUTURE

GROWTH AND INTERNATIONAL COMPETITIVENESS.

THE PRESIDENT'S "ANERICA 2000" PLAN HAS CALLED FOR THE NUMBER OF

TEACHERS WITH A SUBSTANTIVE BACKGROUrn IN MATHEMATICS AND SCIENCE TO

INCREASE BY SOL

I HAVE LONG FELT THAT IMPROVED TEACHER TRAINING WOULD HAVE AN IMMEDIATE

IMPACT ON THE QUALITY OF SCIENCE EDUCATION, AND I HAvE BEEN WORKING

WITH MY SCIENCE ADVISORY COMMITTEE IN ILLINOIS AND WITH LOCAL TEACHERS

IN THE AREA TO IDENTIFY WAYS TO IMPLEMENT THIS GOAL.

1 AM PLEASED TO REPORT THAT IN ITS FISCAL YEAR 1993 BUDGET, THE

NATIONAL SCIENCE FOUNDATION HAS INCLUDED A PROGRAM I ADVOCATED WHICH

ALLOWS TEACHERS TO EARN MASTERS OF SCIENCE IN TEACHING DEGREES DURING

THE SUMMER, I CONGRATULATE WALTER MASSEY ON HIS LEADERSHIP IN THIS

AREA,

I WOULD ALSO LIKE TO SUBMIT FOR THE RECORD A PAPER BY DR. LEON

LEDERMAN, PROFESSOR OF PHYSICS AND CO-CHAIR OF THE CHICAGO TEACHERS

ACADEMY FOR MATHEMATICS AND SCIENCE IN CHICAGO. DR. LEDERMAN PRESENTS

A SET OF LEGISLATIVE CRITERION FOR A FEDERAL PROGRAM OF TEACHERS'

ACADEMIES ACROSS THE COUNTRY. I INVITE THE COMMITTEE MEMBERS TO REVIEW

9
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HIS SUGGESTIONS, CERTAINLY THIS IS AN AREA OF REFORM WHICH NEEDS THE

ENTHUSIASM AND VISION OF SOMEONE LIKE LEON LEDERMAN.

THANK YOU ONCE AGA!N, MR. CHAIRMAN. 1 LOOK FORWARD TO THE TESTIMONY WE

WILL HEAR TODAY,



THE UNIVERSITY OF CHICAGO
t, it IC AGO ILLINOIS ROGS7.1433

THE ENRICO FERMI INSTITUTE
6640 ELLIS AVENUE

February 26, 1092

To: Congressman Herds W. Faweil
13th District, Illinois

From: Leon M. Ledermw
Professor of Physics and
Co-chair, Teachers Academy for
Mathematics and Scienoe, Chicago

Re: Pointe to be Made In Education Hearing
Thursday, February 26, 1992

In spite of vastly Increased expenditures on educational research, curriculum reform,
pilot programs and wide-spread state and local Initiatives, the 300 billion dollar pre-
college program has not moved much towards the Presidents' goals.

The Chicago plan Is one of marshalling local resources:
Universities, Research Labs, Business Management, Museums
and the schools to achieve one of the crucial goals--a more
competent, motivated and professional teachers corps. A not-
for-proflt academy Structure, outside of the state and city
systems, Is most effective.

This Is particularly effectfre In the large, urban environ-
ments where we fail most dramatically.

Federal funds have a maximum leveraging effect In this
context. Corporate managers, University Presidents, Senior
Scientists, etc. are volunteers in this war and are obligated
to perform.

The plan uses the very best and brightest, In part, In eaoh
olty (or lame rural area) and this bypasses the Federal,
State r:ka Cky school bureaucracy where, to a large extent,

nation was put "at risk".

This Is a huge scats action plan which could have a major
Impact on over 60,000 teachers par year where our society
needs them most.
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Leon M. Lederman
University of Chicago
February 26, 1992

Legislative Ingredients for
Urban and Rural Teachers' Academy

The Chicago Teachers' Academy for Mathematics and Science
can serve as a model for intervention in urban schools around the
nation. It also provides guidance for analogous intervention in poor
rural areas. Below we list the ingredients of the Chicago plan with
the objective of institutionalizing the program and insulating it from
the variable enthusiasms of changing cabinet officers and federal
agency beads.

We hew to the philosophical line that there is no ideal
intervention and that true changes will evolve "out there" and that
the role of the Federal Government is to leverage change by carefully
managed resource expenditures.

The Chicago model is a plan to significantly enhance the ability
of teachers in the Chicago Public Schools to deliver math and science
instruction. At the earliest levels, children bring their own curiosity
and their own discovery potential which can be engaged by
appropriate and well-tested techniques of "hands-on" activity-based
math/science teaching. As an introduction to the joy of all learning,
this has been shown to be enormously effective. As we make the
transition through the K-12 sequence, learning about the world
progressively enlarges the child's' own experiences and provides the
tools necessary for whatever comes next.

Whereas the Chicago Teachers' Academy is enjoying gratifying
early results, it is still too soon to tell whether the intrinsic obstacles
to dramatic change can be overcome merely by improving teacher
preparation. Our indicators will be based upon such things as
measuring the number of science hours taught per week in schools
which have been through the Academy in contrast to tlios3 which
have not, in comparing truancy rates, in measuring the demand for
continued intervention on the part of teachers, principals, parents

-)

1
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and local school councils. It will be measured by the extent to which
teachers and schools "catch fire" and do their own thing in continuing
the pace of change--contributing ideas and forming their critical
mass groups. Ultimately, it will be measured by falling drop-out
rates and improving test scores.

Assuming these indicators soon began to show results, it should
still be recognized that the Chicago Academy programs are not
unique, infallible solutions to educational reform. Other cities can
devise equally exciting programs. With this in mind, we can still
define a set of criteria that will serve to guide appropriatc legislation,
These criteria are applicable to "inner-city" or urban school systems.
We remark on rural schools below:

1. The program must be city-wide. After decades of
curriculum reform, cognition studies, pilot programs, it
is time to act, to deploy what is known while waiting
and watching for what continuing research uncovers.

2. The program should be managed by a grouping that is
outside the public school system. It is important to
have the flexibility and independence thereby provided.

3. The management of the program must include an
appropriate combination of corporate managers,
university presidents, scientists, teachers, principals,
parents and must demonstrate an ability to work with
the public school officials to forge a public-private-
coalition for change.

4. Following a call for proposals, a plan should be
submitted by the not-for-profit entity, the analogue of
the Chicago Teachers' Academy. The plan should include
the personal commitment of a requisite number of
community leaders, for example: the CEO of a major
corporation, the president of a university, a scientist
of significant credentials, etc. It should be endorsed

2
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by the city superintendent of schools and the mayor.
The head of the Teachers' Union is another valued
signatory. The intent here is to insure that outstanding
intellectual and managerial talent is committed to the
intervention--an essential part of the federal
leveraging requirement.

5. The plan must provide for "follow-up" of teacher
enhancement programs. Whatever is done, a pulse of
training is all but useless unless it heralds the
beginning of a long-term commitment to teachers.
In the culture of late 20th century America, the
teaching of mathematics and science is a difficult
process ard the nation's failure is well-documented.
For the foreseeable future, it requires continuous
attention. The plan must not only retrain teachers,
it must serve to enhance professionalism, improve
status and assist in recruiting young people into the
teaching profession.

6. Collaboration with local teachers' colleges is important
since, in the long term, the training of pre-service
teachers must be vastly improved.

7. A whole-city plan must include provisions to involving
parents, local school councillors, concerned citizens.
The plan must present a budget which can be defended
and a reasonable apportionment between the tederal
contribution and local sources. It is the Chicago
experience that a viable plan will cost (in Chicago)
about $9000410,000 per year per teacher. This
includes a $2000 per year cost of follow-up. Additional
costs are for modest equipment, for workshops,
resource center, networks, special programs... to estab-
lish a fermenting culture of teacher involvement with
the science and professional community. Thus,

3
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as an example, the Chicago Public Schools, the third

largest in the U.S., would cost about $30 million

per year at peak operation which would see 2500
teachers processing through the academy per year. Of

this, perhaps $10 million can be raised from local

sources.

Generalizing this to some 25 urban school districts,

we arrive at a total cost of about $500 million per

year. If we add an equal number of rural areas, we note
that a federal intervention of about $1 billion can have

a major effect upon science and math education in the
nationaddressing the component which has the

greatest need: minorities, poor, i.e. the under
represented in the science-literate work force.

We note that in each city, after a period of (say) five or
seven years, the Federal costs should go down as city
and state recognize and begin to carry more of the cost

burden. Once the bulk of the now in-service teachers

have begun to respond, the level of Academy activity

also decreases.

Comments:

1. Poor rural areas must be organized into regions large

enough to contain excellent management and intellectual

entities...te. a major university and a large corporation.

Here, the smaller number of teachers is compensated by

the essential need for technology-- information

science and communications to tie remote and small

schools together in programs of distance learning,

teacher networks, video conferencing, etc.

2, Legislation should encourage the federal agency that

manages the program to not impose programs or

4
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recognize the implied competence of the responders and
to let them go with a minimum of bureaucratic
obstruction. Oversight must, of course, be maintained
and the legislation could insist that the plan include
evaluation criteria and assessment.

3 . In Chicago, there is a strong pressure to open the
Academy to private and parochial school teachers.
This can be done with minor increases in cost if these
entities absorb the cost of substitutes and contribute
a modest overhead charge.

i

3

5
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CONGRESSMAN ROBERT S. WALKER
OPENING STATEMENTS

SCIENCE EDUCATION JOINT HEARING
FEBRUARY 27, 1.992

I wz.nt to welcome our witnesses here this morning. I

feel that this may well be the most important hearing that
the Congress will hold this year. The United States faces
a grave challenge in the field of mathematics and science
education.

Today more that half of all post -graduate students in
America in the areas of mathematics, science and
engineering are non-native born Americans. We can take
pride in the fact that our colleges and universities are
viewed world-wide as the finest, but we must be
concerned that the number of American students is at an
all time low.

In a global marketplace, where science and technology are
the driving force in the world economy, we face the
prospect of becoming a non-competitive nation if we do
not reverse the downward trend.

I am an educator by training, and I firmly believe that this
problem is one that must be addressed at all levels.
First, we must get the attention of our children at the
earliest elementary years and convince them that science
and mathematics are fun and challenging.

We must make science and math interesting at all levels
and provide plenty of opportunity for hands-on experience.
And we must challenge our children to a lifetime of
achievement.

There is a story I use in schools to inspire our youth.
Some years ago in Costa Rica a young boy dreamed of
becoming an American astronaut. He was the son of a
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Chinese father who worked as a foreman on a road
building gang that worked throughout Central America, and
a Costa Rican mother.

When he finished high school in San Jose he moved to
Hartford, Connecticut and lived with an aunt. He entered
Hartford Public High School as a senior, and at the end
of the first quarter was getting straight "F"s because he
spoke no English. By the end of the school year he had
so improved that he was asked to be the commencement
speaker and the faculty got him a scholarship to the
University of Connecticut.

Several weeks later he was called into the office and told
that he had lost the scholarship because it was only for
Americans, and they had thought he was Puerto Rican,
not Costa Rican. He had to leave college because without
the scholarship he could not afford to stay. When the
faculty at Hartford Public High heard what had happened
they went to the Connecticut State Legislature and got the
law changed so that he could get the scholarship back.

After graduating from the University of Connecticut he
went on the MIT where he earned his doctorate in
astrophysics.

Today that young man is Doctor Franklin Chang Diaz,
Chief Scientist in the Astronaut Office at the Johnson
Spaceflight Center in Houston. He has already flown three
Space Shuttle missions and is in training for another.

That young Costa Rican boy did not understand that it
was virtually impossible for him to become an American
astronaut. He knew what challenged him, and he set out
to accomplish his goal.

We need to find ways to challenge the youth of America
to equal his accomplishment.

4
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JOINT HEARING WITH THE COMMITTEE ON EDUCATION AND LABOR

"SCIENCE, MATHEMATICS, AND ENGINEERING EDUCATION"

FEBRUARY 27, 1992

CHAIRMAN BROWN AND CHAIRMAN FORD, THANK YOU FOR CALLING THIS

IMPORTANT HEARING. I AM PLEASED TO BE HERE AS WE DISCUSS THE

FUTURE OF SCIENCE, MATH, AND ENGINEERING EDUCATION. THIS IS AN

EXTREMELY TIMELY HEARING AS THE REVIVAL OF OUR NATION'S

EDUCATIONAL PRIORITIES IS OF CRITICAL CONSEQUENCE. I WOULD LIKE

TO TAKE 'MIS OPPORTUNITY TO WELCOME OUR PANEL OF WITNESSES. I

AM PLEASED THAT WE HAVE A DIVERSE PANEL TODAY, AND THAT WE WILL

HEAR POSITIONS FROM NASA, DEPARTMENT OF EDUCA'C.ION, NSF, AND THE

OFFICE OF SCIENCE AND TECHNOLOGY POLICY. I AM LOOKING FORWARD

TO HEARING THE TESTIMONY.

LIKE MOST OF THE NATION, I WAS ASTOUNDED TO LEARN EARLIER THIS

MONTH THAT STUDENTS IN THE UNITED STATES RANKED AMONG THE LOWEST

IN THE WORLD IN SCIENCE AND MATHEMATICS. I FIND IT HARD TO

BELIEVE THAT THE U.S. CAN PUT THE FIRST PERSON ON THE MOON, AND

ONLY TWO DECADES LATER, OUR STUDENTS CANNOT KEEP UP WITH OTHER

NATIONS IN SCIENCE AND MATH EDUCATION.

WE MUST IMMEDIATELY ADDRESS THE CHALLENGES OF IMPROVING THE
THIS STATIONERY nxINTED 004, APEX MADE OE RECYCLED 110(00



QUALITY OF SCIENCE, MATH, AND ENGINEERING EDUCATION. TO THIS

END, I BELIEVE THAT THE FEDERAL GOVERNMENT HAS AN IMPORTANT

ROLE. DURING THE LAST CONGRESS, THIS COMMITTEE BROUGHT BEFORE

THE HOUSE THE "EXCELLENCE IN MATHEMATICS, SCIENCE, AND

ENGINEERING EDUCATION ACT." THIS ACT, WHICH PASSED INTO LAW,

AUTHORIZED THE ENHANCEMENT OF EDUCATION PROGRAMS, INCLUDING

SCHOLARSHIPS, FELLOWSHIPS, AND TRAINING PROGRAMS. WHILE I AM

PLEASED WITH THIS TYPE LEGISLATIVE INITIATIVE, I AM HOPEFUL THAT

DURING THIS CONGRESS WE CAN FURTHER OUR COMMITMENT.

THE PRESIDENT HAS CHALLENGED THE U.S TO BECOME FIRST IN THE

WORLD IN MATH AND SCIENCE EDUCATION BY THE TURN OF THE CENTURY.

THIS IS A BOLD CHALLENGE, BUT CERTAINLY NOT UNOBTAINABLE. I AM

CONCERNED, HOWEVER, ABOUT BUDGET LIMITATIONS. WE, AS A NATION,

HAVE A LONG ROAD AHEAD OF US TO MOVE FROM THE BOTTOM IN SCIENCE

AND MATHEMATICS EDUCATION TO THE TOP IN SIX YEARS.

FY 93 BUDGET REQUESTS FOR NSF, FOR EXAMPLE, IS ONLY A 7 PERCENT

INCREASE OVER FY 92. I QUESTION WHETHER THIS IS ADEQUATE

FUNDING FOR A PROGRAM WHICH, IN THE PAST, HAS BEEN SUCH A

POSITIVE FACTOR IN EDUCATING OUR YOUTH IN SCIENCE, MATH, AND

ENGINEERING. I HOPE THAT TODAY'S PANEL WILL ADDRESS THE BUDGET

ISSUE AND OUTLINE THEIR STRATEGY FOR MAKING THE U.S. FIRST IN

MATH AND SCIENCE EDUCATION.

AGAIN, I WOULD LIKE TO REITERATE MY STRONG SUPPORT FOR THE

IMPROVEMENT OF OUR SCIENCE AND MATHEMATICS EDUCATIONAL PROGRAMS.

I ALSO THANK THE CHAIRMEN OF BOTH THE SCIENCE, SPACE, AND

TECHNOLOGY COMMITTEE AND THE EDUCATION AND LABOR COMMITTEE YOR



THEIR LEADERSHIP AND COMMITMENT TO THIS IMPORTANT ISSUE.
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OPENING STATEMENT
OF THE

HONORABLE RICK BOUCHER (D-VA)
CHAIRMAN, SUBCOMMITTEE ON SCIENCE

ON
HEARING ON SCIENCE, MATHEMATICS, AND

ENGINEERING EDV7ATION

FEBRUARY 27, .1992

Mr. Chairman, I am pleased to join you in welcoming

our panel of distinguished witnesses this morning to

discuss a topic which must be at the top of our national

priorities the improvement of science and math

education.

The evidence of recent years is that the creation of

new wealth is increasingly tied to technological

innovation. For any society to maintain a high standard

of living, it is essential to produce sufficient numbers of

highly trained workers, from research scientists to

technicians on the factory floor.

It is clear that national competitive advantage will

increasingly reside in the capabilities of the workforce. It

is equally clear that to be educated in the context of the
1

a
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modern world requires that an individual receive a basic

grounding in science and technology. Science literacy has

become a basic requirement for employment in an

increasing number of jobs, as well as for participating

fully as a citizen of a post-industrialized society.

In the United States, the Federal Government is a

minor player in K-12 education. Only about six percent

of total funding comes from federal sources. However,

since there are national interests in educational quality

that go beyond state and local interests, it is appropriate

for the Federal Government to provide leadership and help

spur reform efforts in education by leveraging

non-federal resources.

The Office of Science and Technology Policy is to

be commended for creating a structure two years ago to

coordinate federal efforts in science, math and engineering

education. The Committee on Education and Human

Resources of the Federal Coordinating Council on

Science, Engineering, and Technology first cataloged

2
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existing agency programs and then, this past year, began

to address the overall priorities of federal education

programs within the agencies, to assess current education

programs, and to create a strategic plan for future

activities. Drafting a multi-year strategic plan is the

most critical task. There is no time to waste if we are

to meet the national education goal of the President and

Governors, which calls for students in the United States

to be first in the world in science and math achievemeat

by the year 2000.

To revitalize and reform science education will require

the energy, imagination and resources of all segments of

society. I look forward with interest to the discussions

this morning which will highlight the progress of the

federal efforts at interagency coordination and planning

for achievement of our challenging national education

goals.
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STATEMENT OF CONGRESSMAN DONALD PAYNE

JOINT HEARING ON SCIENCE, KATHEMATICS, AND ENGINEERING EDUCATION

55-673 0 - 92 - 2

FEBRUARY 27, 1992
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:MR. CHAIRMAN, I AM PLEASED THAT WE ARE

HOLDING THIS JOINT HEARING TODAY TO

ADDRESS AN ISSUE WHICH IS OF CRUCIAL

IMPORTANCE TO OUR NATION'S CONTINUED

ABILITY TO COMPETE IN THE GLOBAL

MARKETPLACE.

WITH TECHNOLOGY ADVANCING AT A RAPID

SPEED, WORKERS WILL NEED GREATER TECHNICAL

KNOWLEDGE AND MORE SOPHISTICATED SKILLS

TO FILL THE JOBS OF THE FUTURE.

411,
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UNFORTUNATELY, OUR PRESENT EDUCATIONAL

SYSTEM IS NOT ADEQUATELY PREPARING OUR

STUDENTS FOR THIS CHALLENGE. COMPARISONS

OF INTERNATIONAL STUDENT PERFORMANCE IN

MATH AND SCIENCE SHOW AMERICAN STUDENTS

LAGGING BEHIND THEIR COUNTERPARTS IN OTHER

COUNTRIES.

As WE EXAMINE THE OVERALL ISSUE OF

AMERICAN STUDENTS' PERFORMANCE IN SCIENCE,

MATH, AND ENGINEERING, I THINK WE SHOULD

STRESS THE NEED TO ENCOURAGE WOMEN AND

MINORITIES TO DEVELOP SKILLS IN THESE

TECHNICAL AREAS.
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DEMOGRAPHIC STUDIES HAVE SHOWN THAT OUR

WORKFORCE WILL INCREASINGLY BE MADE UP OF

WOMEN AND MINORITIES, WITH WHITE MALES

COMPRISING ONLY 15% OF THE THE NET NEW

ENTRANTS INTO THE LABOR FORCE OVER THE

NEXT 13 YEARS.

PRESENTLY, ONLY ABOUT 5% OF SCIENCE AND

ENGINEERING BACHELOR'S DEGREES GO TO

AFRICAN AMERICANS, AND FOR PH.D.S , THE

FIGURE FALLS TO 2%.
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WOMEN MAKE UP ABOUT 16% OF THE SCIENCE

AND ENGINEERING WORK FORCE, AND ALTHOUGH

THIS IS AN IMPROVEMENT OVER THE FIGURE OF

9% WHICH WAS THE RATE IN 1979, IT STILL

INDICATES THAT WOMEN ARE UNDERREPRESENTED

IN THESE PROFESSIONS.

MR. CHAIRMAN, I HOPE THAT THIS HEARING

WILL RESULT IN POSITIVE ACTION TO HELP ALL

OF OUR STUDENTS ATTAIN THE PROFESSIONAL

EDUCATION AND SKILLS REQUIRED FOR THE

WORKFORCE OF THE FUTURE.
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ONE MINUTE STATEMENT ON
EDUCATIONAL OPPORTUNITY

BY
HON. TIM VALENTINE (D-NC)

THIS YEAR ABOUT 50 PERCENT OF

AMERICA'S GRADUATING SENIORS WILL TERMINATE

THEIR FORMAL EDUCATION WITH GRADUATION

FROM HIGH SCHOOL. APPROXIMATELY TWENTY

PERCENT OF ALL STUDENTS NEVER SEE THEIR

GRADUATION CEREMONIES, DROPPING OUT OF HIGH

SCHOOL ALTOGETHER. THE DROPOUT RATE RISES

TO NEARLY HALF THE STUDENT POPULATION IN

MANY URBAN AND SOME RURAL AREAS. THIS IS

DUE, IN PART, TO A FAULT IN OUR SYSTEM. MANY

HIGH SCHOOL STUDENTS SEE NO CLEAR LINK

BETWEEN SCHOOL AND JOBS; OR AT LEAST THEY

SEE NO WELL DEFINED ROUTE BETWEEN THE

TWO. ri-IEY 66E i40 NCEO TO Tfikr sz/cAkt:-
,1,40 rnnrI4 eouk5c.5 - L,AiR To if
0116E5 i5 T rtfac" 1:=Ok M057 Sitio CAIrS
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WE ASSUME THAT MANY YOUNG PEOPLE

WILL FAIL, AND TOO MANY YOUNG PEOPLE FAIL

THEMSELVES. THIS MUST BEGIN TO CHANGE

RIGHT NOW. WE MUST ENSURE THAT THERE ARE

ALTERNATIVE ROUTES FOR STUDENTS TO TAKE

FROM HIGH SCHOOL TO HIGHER EDUCATION--BOTH

IN THE TRADITIONAL AND THE MORE TECHNICAL Ath)
scierinF

AREAS OF EDUCATION NEEDED FOR OUR INDUSTRY

TO COMPETE. AND WE NEED TO SHOW OUR

YOUNG PEOPLE IN CLEAR AND UNMISTAKABLE

TERMS THAT THEIR HARD WORK MAKES A

DIFFERENCE, THAT THERE ARE STRONG LINKS

BETWEEN EDUCATION AND GOOD JOBS.

THANK YOU, MR. CHAIRMAN.

2



34

STATEMENT OF
THE HONORABLE RON PACKARD

FULL COMMITTEE JOINT HEARING
SCIENCE, SPACE AND TECHNOLOGY

EDUCATtON AND LABOR
SCIENCE EDUCATION
9:30 A.M., 2175 RHOB
FEBRUARY 27, 1992

I WOULD LIKE TO COMMEND ALL OF THOSE WhO ARE

INVOLVED IN THE INTERAGENCY PROCESS TO IMPROVE THIS

NATION'S SCIENCE, ENGINEERING AND MATHEMATICS

EDUCATION. THEY HAVE DONE AN OUTSTANDING JOB IN

THE COMPILATION OF THE REPORT, "BY THE YEAR 2000:

FIRST IN THE WORLD," AND IN PULLING TOGETHER ALL THE

FORCES NECESSARY TO ACHIEVE THE GOALS SET FORTH IN

THE REPORT.

35
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IN HIS STATE OF THE UNION ADDRESS, PRESIDENT BUSH

ONCE REITERATED HIS COMMITMENT TO MAKE THE UNITED

STATES THE WORLD LEAUER IN EDUCATION. THIS REPORT

GIVES US A SOUND FRAMEWORK FROM WHICH WE WILL BE

ABLE TO HELP FURTHER THE GOALS AND OBJECTIVES OF

AMERICA 2000. THIS INITIATIVE SPANS THE JURISDICTION OF

MANY CONGRESSIONAL COMMITTEES AND WE IN THE

CONGRESS HAVE THE CHALLENGE OF UNITING AND WORKING

TOGETHER IN A MANNER WHICH WILL ACHIEVE THESE VERY

IMPORTANT GOALS IN SCIENCE, ENGINEERING AND

MATHEMATICS EDUCATION.

I JOIN IN WELCOMING THE DISTINGUISHED WITNESSES

AND I LOOK FORWARD TO HEARING ABOUT HOW THIS

REPORT IS BEING IMPLEMENTED.
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Chairman Ford and Chairman Brown, thank you for holding this hearing
to review our progress and address our ongoing needs in advancing the
development of science, mathematics, and engineering education in this
country. In this highly technological and competitive world, our
commitment to excellence is critical to the future of the United
States.

Predictions of science and engineering experts tell us that the number
of students at all levels will fall short of meeting projected
national high tech and science needs. The number of students electing
majors in science and engineering is very low compared to enrollments
in the late 1970s and early 1980s. Still, women and minorities remain
a great resource of talent. They have been traditionally far
underrepresented in science, mathematics, and engineering.

Women and minorities have become increasingly more important to
meeting the high technological needs of this nation. Between 1990 and
2005, women and minorities will account for 86 percent of the net
growth in the labor force. quality math and science education for
these people at the earliest levels in essential to their
participation and success In the U.S. economy of tomorrow.

A recent study by the American Association of University Women
presents evidence based on hundreds of studies that girls are not
receiving the same quality, or quanitity, of education as boys.
Although they enter school roughly equal in measured ability, young
women emerge from our school system behind their ma'e classmates in
key areas of math and science. I have introduced a bill which would
provide for a comprehensive study of women and the programs and
experiences which contribute to their success or fpi,i.re in the fields
of science and engineering. Yet, the AAUW study is evidence that more
programs targeted at girls starting in elementary school are needed to
place them on equal ground with boys as they consider futures in math
and science.

As we review the effectiveness of current programs in addressing
issues surrounding math, science, and engineering education, it is
imperative that we ask ourselves: "what about girls and women?" and
"what about minorities?" The answers to these questions are the means
to developing the outstanding education system for which we strive.
The result is a strong and competitive America.

4

4



37

ROHRABACHER
420 01174.75. C111044..

WASHINGTON OFFICE 10,Aki
1030 10.4.01.1. NOM 0..

3./...0701 DC 20311-0142

/MUM of te niteb ktatesS
00212n-2415 74.R 1702/ 215-0145

LONG BEACH/ORANGE COUNTY OFF,CE Qt

SCIENCE. SPACE AND TECHNOLOGY
1.11CONI.M. Oft

.0 Coo.. vl..111.

SulICOVI.0.1 O. 1..

DISTRICT Of COLUMBIA
Socoo..mg

0.111C/1 .0 MA..

1.01,44nres CA K020-2823 31)ousit of itepregentattheo1332 C11111.. M.A 5.071 100

0141741-05,7 (2731 430-3471 REPUBLICAN RESEARCH COMMITTEE

Cox 014170-1435 .
SOUTH BAY OFFICE

2733 7.04. 3un't 301
7044.444 C 10303-1001

12 31 315 -OM FAX 0131325.3455

February 214 1991

Honorable Michael Williams
Assistant Secretary for Civil Rights
U. S. Department of Education
330 C Street, SW
Washington, DC 20202

Dear Mr. Williams:

t1.10.01.
amp

I am again writing to ask that the Department of Education move
forward in issuing letters of findings on all or as many as
possible cases of alleged discrimination against Asian American
applicants at five different units of the University of
California system.

You and I have had a series of meetings a d have exchanged
correspondence on these outrageously dela/ed investigations ever
since you were sworn in as Assistant Secretary.

The UCLA case is now over four years old with no letter of
findings. The UC-Berkeley undergraduate and law school cases are
over two years old and still unresolved.

Justice delayed is justice denied.

Frankly I am getting just a little frustrated. This is
particularly so when I reviewed some of our past correspondence.
On November 20, 1990 you wrote me saying "I would like :o
reinforce my commitment to you that I expect one or mo.e of these
investigations will be completed within the next 120 days..."

I know the comment period on the scholarship regulations ends in
about two weeks and you have an excellent decision in the
podberesky v. Eix2gn case that backs your Initial decision. This
decision is also significant with respect to admission
discrimination cases.

Given these facts I can see absolutely no reason for any further
delay in issuing letters of findings in these very old Asian
quota college discrimination cases.
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I look forward to a response that will set a date certain within
the next month for the issuance of letters of findings in these
cases.

cc: Honorable Lamar Alexander
Honorable David T. Kearns

Sincerely,

0"A
Dana Rohrabacher
Member of Congress

A
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rage i Hearing before the Full Science Committee Questions for Dana

Tim Kygcr
Thursday 27 February 1992
Hearing in the Full Science Committee

UESTIONS
These questions are for Secretary of

Education Alexander ---

(1.) 1 have here in my hand ( ((show him
the article))) an article about a Filipino
American High School student;
Valedictorian, 4.5 Grade Point Average,
Cheer leading Captain, who applied to the
University of California, at Berkeley's,
BioEngineering Program.

Jennifer Riel was denied admission
even though at least 5 other students from
Jennifer's High School with lesser
achievements were admitted to Berkeley.

Mr. Secretary, we are in a global
economy; a global competition. We are
trying to encourage the study of science,
math, and engineering. What does it say to

0
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Page 2 Hearing before the Full Science Committee -- Questions for Dana

high school students who see what
happened to Jennifer? More importantly,
what is the Education Department doing
about it?

(2.) On Friday, February 22, I sent you a
copy of a letter I wrote to Assistant
Secretary Michael Williams about Office
for Civil Rights letters of findings on
investigations of several units of the
University of California where there are
allegations of quota discrimination against
Asian Americans. At least 3 of these
investigations are over 2 years old.

I understand these letters of findings
are stuck in your Office or in Deputy
Secretary Kearns' office.

Can you assure me that these letters of
findings will be issued in the next 2 to 3
weeks?

4
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et a Ski.3'0/..no Mont:fay , February 10, 1092

High school dropout rates re-
main high among Hispanics and
blacks. In addition, only a small
percentage of those who do grad-
uate meet UC eligibility stand-

Under state mandate, only the
top 12$ percent of California's
high school graduates are eligible
for UC admission.

Rather than fiddling with points
and other ways to beef up minori-
ty representation, critics of af-
fixmative action say educators
should instead try to improve
high school graduation rates.

With many Asians, it's another
story. The percentage of Asians
has grown so high that UCSD and
other campuses no longer consid-
er them underrepresented.

Largely because of the rise in
Asians, the freshman class at
UCSD entering next fall is ex-
pected to be the &rat in w'
whites are not a majority.

In recent years, both
and UC Berkeley have modified
thew policies to ease concerns
over admission limits that some
viewed as having an anti-Asian
bias.

Now with the federal investiga-
tion, UCSD is in the hot seat.

Joseph Watson, TJCSD vice
chancellor for undergraduate af-
fairs, said the campus has done
nothing wrong, despite as.sertions
by Congressman Rohrabacher
that the waiversity's affirmative
...dim policies have I. .at both Mi-
ns and whites.

The conservative congressman
demanded the federal investiga-
tion after reading a newspaper ac-
count regarding several Filipino
applicants.

Wataon said Rohrabacher made
no attempt to contact the campus
before calling for the probe, giv-
ing the impressien that his de-
rnand was politically driven.

In recent months, the Bush ad-
ministration has called into ques-
tion the use of minority scholar-
ships and whether private ac-
crediting agencies should
continue to look at campus affirm-
ative action policies.

"That all sends a very
diacouraging message that has a
chilling affect on affirmative ac-
tion," said American Council on
Education Preaident Atwell.

Those moves timed with
the recession, budget cuta in edu-
cation and slcyrocketing student
fees have fed the backlash
against affirmative action, educs.
tors say.

Said Watson: "An families feel
&axe 'uweloc.dreollassoiciaLgun.
more anxious about their futures

there's going to be more
tension with this"... ,

Jennifer Rid said that when she
was a young girl, her immigrant
parents encouraged her "to work

very hard and to attain what they
couldn't,"

Last year, she graduated
valedictorian at Sweetwater
Union High School. Her grade-
point average was a better than
perfect at 4.5 because of several
honors courses.

Then came word from Berke-
ley.

Administrators told her she had
applied for the most competitive
major on campus bioengineer-
ing.

1111111111111111111111111

"After the civil
rights movement of
the 1960s, there was
a sense that for the
sake of society we
have to try to
integrate. Now, I
think the American
public is re-
examining the shape
that commitment is
taking."
PATRICK HAYASHI
Aisortate Pict chancellor. Eferkelry

.1111M111111111111

"Our denial of Riel's applica-
tion for admisaion in not a nega-
tive reflection on her achieve-
ment," a campus official wrote at
the time. "It is entirely a reflec-
tion of our inability to accommo-
date the extraordinary demand
for places at Berkeley."

Riel wanted to change her
major on her application t .t was
not allowed to under Berkeley
OolicY.

Today, she attends Loyola
Marymount University in Los An-
geles. She said she is not happy
there and is considering ap :
to USC.

Meanwhile, in thousands
Diego households from sir
city's hilltop spreads to its poor-
est neighborhoods the wait is
on.

Families are starting to get let-
ters froni cammes nationwide
telling them whether their chil-
dren made it into their college of
choice.

Serra High School senior Tracy
Ward has her sights on Duke Um-
versity in North Carolina. Ward,
who has a 4.6 grade-point aver .
age, has also applied to three (JC
campuses.

r .

"beiog
white and middle-class, it doesn't
make me stand out at all."

Still, she has no qualms about
affirmative action. "I've had all
the opportunities I could want,"
she said. "So many people don't
get those."

Aaron Glynn of Bonita Vista
High School in Chub Vista is hop.
ing to get accepted into a college
in Colorado.

The 17-year..old senior be-
lieves affirmative act,' has
"gone a little too far."

But Glynn himself may benefit
from a type of affirmative action
as well. Glynn said lie has applied
to a campus that give special con-
sideration to those with his sort
of handicap: dyslexia.

"I should get a little break to
get in." he said.
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Dana Robrabacker *.
ion LONGWORTH BUILDING WASHINGTON DC 202.225-2415

For lna014,411.a.Le_ Releasp: Contact: Gary Curran
February 27, 1992 (202) 225-2415

Congressman Rohrabacher Presses Department of Education to
Complete Asian DiscrImlnatlon Reports

(Washington, D.C.) -- Congressman Dana Rohrabacher (R-CA) today labeled
the U.S. Commission on Civil Rights report entitled, "Civil Rights Issues
Facing Asian Americans" as "a step forward." Rohrabacher, while noting
that the report addresses the issue of Asian American discrimination in
university and college admissions, said that It is now critical for the U.S.
Commission on Civil Rights bring pressure to bear to the Department of
Justice and Office ot Civil Rights at the Department of Education to bring
enforcement action to ensure this form of racism ends.

"Asian American students that apply to some of our major
universities and colleges are being discriminated against because of their
race. Whether its done in the name of affirmative action or not, It is race
based decision making arid it is illegal," Rohrabacher said. "While I am
happy that the U.S. Commission on Civil Rights addressed this problem,
they must follow up with real pressure on the appropriate federal
agencies which have been dragging their feet investigating this issue."

Robrabacher also released a letter to Mr. Michael Williams, the
Assistant Secretary for Civil Rights at the Department of Education,
complaining about the Department's outrageous delays In Investigating
college admissions discrimination. Rohrabacher emphasized in the letter
that "Justice delayed is justice denied."

Secretary of Education Lamar Alexander will be testifying before
the House Space, Science and Technology Committee on Thursday, February
27, and Rohrabacher will press Mr. Alexander on the issue.

The text of the letter follows:
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E 35ti CONGRESSIONAL RECORD F.:Mention; of Remark, February 20, 1992
teen the State of blutisnd rieintsined s tonrteenth Amen burnt and so/sleeted to a
as stern of Mgr et ee rrancn consionno It otrot scrutlin test To Inutile Ariel acnitl,
separate ractenraegregat,1 ny a, the IMO fudge noted. an If Moat!, e
Aficr r ytconed oe Elu.01,, 347 actIon plan rottil PM, "a Compelling. goo.

S 483.1054i Cmarma enacted T11,1,107 ernmental Interest" and be narreah tat.
the Chit Rights Act of tees o i,Iyit ic':),, :ared to the achievement of that goal Anntenter.] fund r.0 from el111,,nntiro t ISO iciting stint I Jw-kson ltd ofin any intarmr co the bum of es:, Mint Or Mut . 470 OS 257. 274 <Pus e::, J ii 198e14ratlonul orig. le C I 20003 el ,e,7 In WYglint. the thiprente C0.1 held that
.:904. In P:o9 Ole Oth,e for <ill Itishis -societal discrimination" sas a concept too

Ot'R".rf the Dee rirtmeni of Health. /Au. amorphous in nature to supidy the justifies,
m. ion and Oh, item inns: the Deportment of lion for a race-conscious clusdication. Id. at
1 dtscatluni notiftni binriland that its 270 (plurality opinion) htecanse of the
higher edueMion system roaa SIIIISeerented danger ot stigmatic harm. classification.
In violation of TItlt VT If OCR is unable to based on rote, understnndably, must be re-
ebtain complier:, anti Title VI it Is au semed for rer..ed1.1 getting's. City of Rich.
thorised to loltiste formal cdminiatrathe mond v J.A. Crosse Co., 40 189. 493-
nm.eerPriss e.irst the offending Instito 94 119891.

l'or. CCIL hs: neut.: initiated formal pro- At Wine in Croisn VOX X plan adopted by
rf,:mort egrirs, 1'01C1' the City of Illehmond remains general can

Between 1004 Loci 1974 Mnriland atibnift. tractor, who were awarded city construction
t.1ieee deicer:Zs:IC, plans ID OCR. After contracts Lo sai.^ontract St leant thirty per.

ling the lir, <WO. OCR accepted the tent ot the tom.. co'dar amount of etch sub.
e;rtn In It'll In 1975. the &Iola EN. contract to "rdlnOtItS BlithieiS Enter

re,:tor of OCR L-iforrnisd the state that It prise " a business et least fifty.One perser.t
e es smnil tn incitation of Title VI. In 1978, owned and cowl-oiled bY iodliadttst.s of cee.
OCR Initlished new guidelines which set tedn apecified racial and etytnic minorities.
lilt r. criwrie reouired Mr prepiration of ac. The Court found thM the shy had (idled to
repnable plans for part atTondUT public dernotiotraf e a compelling gorernmental in.

(crest glitch ttillilled the pion. Id. at 605
nodule It atunlicarit that the city ass
unable to pOint to any Identified disci-helot.
tion In the Richmond construction Industry.
the Court rejected Richmond's claim that
pnst discrimination could justify racial se:-
asides, ld. at 505-0e. The Conn emphnsised
that Richmond roust hare "strong kinds in
evidence for its conclusion that remedial
enon , lilt necessary " Id. at 500 (quot,
log Wevant. 470 U.S. at 277).

Classification hued upon race must be hull.
fled by spectf It yudicial, legislative. or Uminis.
troller findings of pnst discrimination. Id. at
497 retooling Erni tent fy of Cattfornto Repeals
v. nsAte. 418 U.S 205.307 (1078n. It is the
state that must chow the moistener of prior
di:ermine tton. and a strong evidentiary basis
for col-telt:cling that remedial action Ls notes-
Bury. Id. at 500.

Thr district court stated that "Ethic Cl/e3.
Meth till whether WWI, has demon.
strafed with sufficient particularity that it
has history of racial discrimination which
Can Justify the (Annette Prooram's exist
thee - App. at 100 In !inserting thts Ques-
tion, the court found OCR's administrative
"Iindlngs" concerning the nonromphance of
Mitryland with Title VI demonstrated past
discriminations 'llse court eefected Sport.
lant's view that a formal court or admirals.
teethe agency finding of noncomplinace was
necessary In order to satbfy the evidentiary
standard In CrOsOn. 408 US 4139. finding
that ( ',mon'. "strong basic In evidence" was
satisfied In thLs ease

In the MINI brief of the SUM of Ohio et al It
suateel that state nu mementos interest In

Ow promotion of uc)al <literally (hat would sin>
Isou the Benneler Peers. The &Wirt fowl 414
hot tete the Aced for Wrenn,' as a butt for Mu
pronam, and it dons not appear that 17)40? Wars
fished the itanoriur Prop., with thts rye In
mind MOIrofer. lh Untiemily of CofIforrita At
Vento Bate. us ire I05 (1571: the Cowl 'Meted
that

The dim-emit, that furthers a compelling Mate
Intermit rOOMODU a far Woad.. Leroy of postai.
cattail and charuterinke of which raciel or ethnic
onus is but noel. t. luau tosportsnt element
hattioncel eaecial SclIntsalOn DIVCrIrn la lebutde
number of poices for pertain ottrioritlut (cowed
mirir Mt ethnic diversity. Irsuid hinder rather thm
further attainment Of reoutnedlrentle

Id at Sit nobehuts to original/ to thlt cur the
scholarship fUnds Are yet IAot lor hiacit students
Only and Othnle cheetah), Goes net spots, to be the
meal !fattest behtad the prostaro.

Outing that 1111 rue them teXt an achnIntstra,
tire mord clecnonetratinli pest dliertrolnation. teas
Is It 59001 14t.a. the Wart fount. that OCRS

In 1980, Manley:1 adopted tne Equal I..du.
rational Opourt unity Pouf for 1980 1585

1080.05 Plan,. In atm h It stMenpled to
meet tice requir tments of tne 1078 guide.
lines The 1000.85 Plan contained aulny
amts. one cf which as a freshmen flue at
i'MCP that Mc:irded bitwern ten to tuelve
torrent hleck atudents by the year 1915
The Banneker letters. Was not mentioned
in this wen. In May 1415 umCP sperdical.
it nientloncd the Raimeiter Program to
OCIt ashen It submitted Black Coder.
graduate Recroltnient Programs." In June
I/85. the State adopted the Plan to Amnia
l'oult/ Punt Secondary FdtiCationtil OppOttll.
finny Ions eg 1 11,15 89 Plan '1 In this pi..
Mao Mod estatr'isited I pont of fourteen per.
cent Mara fretroirn at 1:LACP by the year
1289 No mention u..e mune ol the flumeter
Proaram.

In its coonnents to the 1985-89 Plan OCR
noted that CMCP presented 'a detailed dis.
cussion of recruitment measures which in.
tiode listinp of recruitment tools. outreach
strategies, on curious Programs. summer
mograrrss activities to r.ttrut prospective
back applicants. recruitment Ashore end
follos.up procedurea." Aybencils rAop ")
at 310. OCR. hoirenre. did not directly FS
knowledge the Ilanneker Program. In 1987,
l'51CP submitted a rovbed "Black Under.
neduate Remit Mein PrOffrA171- in which It
hsted the Benneker Program XX an enernple
of the exeanded merinbued Mancini aid
Mr minority students

OCR 1.3 currently visiting public instill,
tons of past accondary education to deter.
mine the progress made under the 1085.89

MerYland tates that It will continue
to follow the Coale set forth in the 195549
Pion until n new one is titettnpttl. ACCOrd.

UMCP plans to continue offering the
Banneker scholarships to black freshmen.

Duct.ssion
We review a decision granting aUltitr-tty

fudgInent de non o See ear. hillier s Federal
Deposit trip, Corp.. 900 0.2e1 972. 974 olth
Cir 1990)
The trial court correctly losmi that the

Banneker Program !Mould be examined in
light Of the equal protectIon ciente of the

f0neelf1-afin 0:acir OroidroiS at hlite)innel nets
Iff...1,4 to Wend,. Ora of <he four "Placit mm
isgrs In the state now. glats Conn. Stale,
Worari Mate ans Criltrrvill of Maryland C ess

L

Once a court hu determined that a state
ha procs.eded upon strong evidence of dis.
elimination In other than the fhltheellste
Put. the lemony Into the legtUrnacy of
Wed:Wed densification tures to the state'.
buts for finding continuing effects of melt
Pall discrimination III FLOM& a Cabe 1110010-
Ina emplIelt raciel cInssifications in the ad-
ritLialOng Metal of a greduate sChool, trie
Supreme Court stated that "lithe Stale cer.
foully hiss legitimate and sulanantial inter.
eat In ameliorating. or eliminating where
fusible, the slirobliarl effects Of Identified
discrimination" Batke. 13g tIP, at 307 QM.
Phut, added). By focusing the icquilrY on
the presentday effect& the Court droned
the race-hesed action to redreastne the
present continuing mardfestatione of pest
discrimination In Wygant the Court Con
Round to emphasize that the legitimate Oh
lecher bebond mch efirmative action poll-
ees ta to remedy "the Drereni elPet, of Past
dismirnination" Wpoanl. 478 77.0 at 3(0
temphesis addedkquoting Fulitione r letut,
nick 446 U.S. 14$, 480 (1980) (optnion of
Burger, C.J.il.

In Croton, the Court stated that "If the
city coold arms that It had essentially
become -ermine participant" In a aystem
of meal escluidon precticed by elensents of
the local conetruction industry, we think It
Clear that the city could take affirmative
steps to dornantle such system." CroMn.
1813 US. at 410. Thus, Ctoson indicates chat
rate-hued action may be legitimate govern-
mental action II It is designed to "(Inman-
Ile" or remedy discriminatory aspects Of
system. The Court Obviously intended that
for program to witruts.r.d acrutiny, there
roust be seine discriminatory effect which
Ould be the sublect of present rensediation.

Although It recognised that the OMR=
Could not withetand Kruttny unlesa the
state could clte present effects of put dis-
crimination. the district court wavered at
thts point The court. began Its analysts of
present effects by emceeing that there was
"some evidence' that there were no pram(
affects of put This VI violaUons at UMCP.
Specifically, the must noted that In 1109,
UMCP exceeded Its goal for recruiting black
freshmen. end meshy met Its goal for reten-
tion of black undergraduates The record
before this court indicates that during the
academic sears 1989 end 1990. more tnon
fifteen percent of Lhe Incoming freshMen
clue as black.

Moreover, tilt whet observed that the
President of UMCP testified thst, with
reseed to miriade/1s nnd (Mancini Md.
UUCP had not discriminated Unist Meeks
for many yews. Although the President ot
UUCP referred to the "lingering effects of
historic discrimination" In hts deposition.
Pp et 453 he did not ealilaln that he
moara At! indicated In Croton. general soci
eta] harm Ls insufficient

The distnct court concluded thet the et.
tens of longstanding Mseriminutlen were JO
pervasive that It slia "premature to (Ind
that there am no present effects of plat dts.
eriminehon at the Institution." hi at l67A.
Later, the district court referred to the
"now.dormun apecter Of past discrimina.
non" 11 Baud upon thts lantunge, It
nisPears t he t the district court, although reP

f :Witco toeeteeee with Cnntinuln OCR mica of
llarCha tresesmution elforta, win. sufficient Le
demonstratet a nut heory of discrurtuntiort The
Court Stated that enn If nO fedessi of floe. anew
about or uprotof el ths hamster Program, It wag
"largely trreleunt- The court went on to hod
not.tver that the tan teat OCR relieved and re-
nssd thf nettiliment Mtn submitted be UHC710.
Muted that OCR toter about the Danotlite Pim
fru,

PP5'?rsi
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othiting the need to Remit:, some Prue=
effect of put discrimination. felled to make

epecific finding of mon forewent effect.
Rather. ft merely found that It would be
prolect tO basp the rue-nclesionary
anhip tn place at least until OCR concluded
Its lnuedation of MICR. While tills
West be pacers= as fair to LIVECP. it does
not MhILS0 constitutional litAMIIIIM As bulb
mini culler. le crder to leattly a racevbaud
remedy In Scut chore Identifiable discrtml.
nation =curved a number of years In the
past. /Wang Wroth Pia di.rrfre-IMUM to
SIM sufficient. There mut be move present
effect of this put datertratnation that the
Program I. deafened to redress.

Conenutens
In determining whether evniniary ram-

baud affirmative =don program with.
stands acrieln.V. One cannot amply tcot at
the numbese reflecting enrollment ot black
etudents and °occlude that the higher edit.
*strovet faculties are desegrerated and race-
neutral or vice sena. It may very wen be.
liven the complexities of eunitetiona of
higher education and the Limited record on
appeal. that information exists which pro-
vides evidence *I present e ff eels of past
elimination at UMCP. but no suth eivoerice
was brought to our attention nor Is It put
of the record. The Supremo Court has de-
clared that In soma altuaione the 0101e may
enact a net-exclusionary remedy tn au at-
tempt to eliminate the eifects of past di.-
elimination. The proper focus It this Mare
I. hether pre.= effect, of past disertml.
nation exist sad whether the remedy la
narrowly tailored nasponse to tech ef feciav

Judrment for appellees must be based on
tura which allow MU Trill= or pest dis-
crimination existed. which made the Vag-
WO form of the Ramat, Program a leahil .
roue. constitutional remedy on or about the
time aPPellant was denied the opportunity
to compete for the scholuthip. Accordingly.
we hereby reverse the grant of summary
Judgment and remand thla action to the dia.
trtct court for a determinaeLon ita to the
Prelim/ effects of put Ofirerimination so
UUCP. Should no further evidence be alai.
abte uPon remand. ummary Judimerl Ivr
appellant would be approprtatc.

Reversed and remanded.
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UCLA GRADUATE MATR

DEPARTMENT INVESTIGATION

HON. DANA ROHRABACHER
Or caLltnentIa

LW ria X00111 OF RsriguarTATIvvl

Thursday, Febniary 20, 2922
Mr. ROHRABACHER Mr. Speaker, Ins

Office for OW Righ11 tOCR) a1 ins U.S. Os
partmsnt of Educeliem has hsd pending for
Y*Wit acenbusuative conmfeints of mil
Ountell or other rescrineratOry PraCtOeS Old.
maws st fox unts of the UnreenNy of Cat.
10004. The 500elf10144n of lhe UCLA under-
gruluste adenssions soxpram is now cvsr 4
yetes old. 110 Hair of fodmgs Nil been
mulct On October 1. 1990 OCA fotwwl that
the urerenny's graduals meth department
had dIscrInsrated eiginet AsiaaArnencan
*ants.

CCR also has Insuerpetions of noel Ca
venni:bon owns! AsutaArniecans pendng
spina 111 santaion winos 01 ne oddbe .
graduate and lew school vcgrems of the tiro.
verity of Callon.' et Betteieybom of
vetch ay over 2 years Old. Another investioa
ben proolni 01 Oa adrissmOn potty Ls con-
%Intent:. at the unclergratuda Engin. of Me
Ureverady of Caktursa st San 04,30.

rest:* Mat twee Came In wally* btrt
these long delay* am unacceptable. The Con.
MitudOnal 1103 of tope:ants to Mese tnsa
thong ere et slake.

hoof that the January 31, 1992 unordmous
decline of the U.S °toil Court ot Appeals
for the Fount. GOA in Pociberilky versus
Eosin wirl embolden M., Offiartrneol 01 Edu-
cation lo Moe letters of findings m sO Icsa 1)0
system tdrros1i001 Caul they nave pond
Ingthey we tong orerdese.

For do anagilenment of my colleagues I
wig heed at Inn OM in the RECORD the
letter Of finding born OCR W. Ms UCLA gradu-
ate meth Oepartynerd Imr*IngebOn.

Congres. 104.011 add its WC. 10 urge the
department to issue Mors of fodosle in these
four penclog cuss hy *arc the text ol my
bill House COIN:went Raeolution 102 to the
Hpher EduCatfon Act reauthodiebon WI that
Me House I expected lc debate tit spring.

The tette( fdloov
DA. Dreasnorm or InOCATION.

Onscs roa Crem Etroars.
$aw Framina CA. Ottobel 1.1590.

Dr. Charles E Yount
CALincellov, University of CM/on... Coo

Alweles 001CIAl. Los Apeles, CA.
AGM Marton C Doldn Viet Chancellor of

Shansi Affair*
th, male, $etae nthr to Docket 034".

10041
Dees Cnturczaten. Tom's Thts letter and

the endooett "Stttement of Elocbasn- result
from compllsnce review by the Office for
Cull Right. (OCR) to determine whether
UCLA dlenimbuttee asalnet Alm Amen.
cans; on the Wale of race In admisolon to

purecoes et thie tzfstIollon As'a Am 1.
ean Men*. 0010I5.215010re. Kaman PM:Int 5.
Peltmean Thal sad 011150 Ad.& Tree meg01
de an Include Fast Indent sad lealnmen Atm
flaterlean A0o0ca0 dtlOf end itnement ten
*nu ere MOW* as *meek Mama lento
s1060110. 4 thele Magma le 10. OD on es
dent am. we ma leelaged In gee roam 91e17
ult.-, Inge the Onnerele In anew tenertee be el
olnemett dittereeeeasert

'4 6 t

g-1
of Remarks E 353
the craduAte educattonal proem= of the
University This investIntion was conduct.
ed under the authority of Title VI of the
Clog Rights Act of 1966. I3 US.C. Section
mood cr seq.. and Its implementins reside,
lion. 34 C.F.R. Part 100. Aa redolent of
federal financial sasistance admInirered by
the Department of Education. UCLA I. re.
ouired to comply with the provisions of this
statute, which prohibits discriminatton on
the beat. of race *Not and national origin.

SalIMAIT 0I10IWC1
Using data pertaining to the admissions

decisions for students entering In the Tali oi
1965. 1987. and INS OCR reviewed 34 rad-
ume prosrems. CICE found compliance with
Title VI in all but ntne programs. ln wine
Instances the compliance finding ass based

013 freattftical overview of the program. In
other LIngtelleet, the etalletical overview and
chrect exemination of file and Interviews of
faculty and staff revealed thlt the esee-neu.
Pal criteria for admission to the ototram
were applied equally, without regard to
rue.

Poe cies. woman there was Insufficient
data antilable to OCR to deteronne coropli
ance with Title VI. As co these programs.
OCR le ms.kme no fIndint and I. requirinir
additional record-keeping concerning future
admits:ors deeissOnt. OCR will seek to de-
termine whether in the next three years
these prognme are makIng Usols aManalons
declatons la compliance with 'Title VI.

With retard to one program. the Mathe
mums Department. OCR 1 ound noncompli-
ant* with TItle VI. As to thin program OCR
Is reviving both record-keeping and correc-
tive action as to some individual applicants
denied adrntnion.

A num complete overview of the result5
of this ithetantson Is stated in the reinsIn.
der of this letter. A detailed discuulon of
the OCR Undinsx is set forth in the On.
closed Statement of Findings.. This letter of
flnduurs Only concerns the results of GcRe
Invmdcation of the practice* of the UCLA
Graduate Distrion. It doe. not address the
InreaUcatton of the admissIons melees of
the UCLA Undergraduate program. which
rsmain under inverUgation at thle time.

TOCCOMIAL EttroST
In 1587. reports of growths =cern

about the treatment of Allan Amon= sn.
pig:onto 10000.111104 universities come to
the attenUon of thy Department of Educa-
tion. This concern Ina manifested In tow.
initiate reports and lettere from students
parents and Federal and State legtslative
repreaentauves. Consequently. the Off fee
1100 Civil Rights uted for and »mired from
the University of California (TLC.) Systems
Office staUstleal reports comparing by we
the rate at which loolkants were adostued
10 the geretleate end andennatlunte pro.
gram of the nine universItlw ta thi IIC
entege-

Bued on difference* in admission rata
for white applicants and deign An001ea0 1.9-
511011104. OCR deckled to conduct review-
of I401114001 preetkes of the graduate pro.
isms at UCLA.

Thla review has required large =omit.
tuna al resoundm by the University and
001L UCLA's Graduate Division enrolls
05.041 Pucka* Oa several occastons. ream

lbS evollenel tem mane enreeed et 04 ff.
ememUse Weal* Ow tea* eluting when °mem
If< blinlm100 deelearo *cm meg for db.. Man
NI In ran ins. Mg and Itel Igemme se meted
le men *mamma/ alemeeme amteleal Le Um
eteehee etelamet OS radios. medusa.4 sert
net ham Moe Mama for mete et tbs. men OM.
Menem gem erveadent $0em 5011* sememet
elm m17 111,71.117.1s11140

4.11. "' re.t,
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sentaricis of OCR met a ith UCLA manage-
ment on the campus and at the OCR ite-
gmrial Office. On t he ee aenamte OM, to the
UCLA campus. OCR Interviewed staff. Re
stonel Office On three aamtItte vtrts M the
UCLA campus. OCR Interviewed staff. fee.
ulty and students and reviewed student ad.
Walston Mu. Over 200 persona seere Inter-
viewed and over 2.000 flies were reviewed
and analysed.

Because of variations in hoc Chnuttnerge
are mugged operatIonstly, the number of
greduat -programs" 100 operatlin ai UCLA
may vars Ursler OCRI fount In the Pall of
11518. UCLA operated 07 prormrha Three of
these programa Were Operted teporatelY
from ihe Oradiate Magian. and were not
treluded in the riabsnwide steUsttcs pro
vtded to OCR Lew Medicine. and Dentist.
ry These programs -ere not inresilgated

All scot:mho, Is. the other Na crogrents
Ate sent to the Ornuate Ihnssion for
screening However. eseh grarlime program
has Its con admissions arca-dun" and mete.
eta. In effect. OCR conducted 31 distinct ye-
views Moreover the admissions decision
not la aye made at the who., or dePtri-
ment level For eranrote. In the Orpartsnent
of Parhologr atimissioris &einem. regard-
ing MN:teams tperothant Chnissi. Mg-
rookery are made by a ad 'tercet troth of
faculty. Ustits different aliens than arc
need for aindlesants speck/king In Exist
Psychology

OCR den:hard C methodology to identify
those dep.:menses:rat lady to revnti con-
cerns about the coati trestmett hi Amars
applicants, Approximately ttalt al the Se
Programs 5431 were ellMlnated because
review of the Onetime Duration tiatiaties
for theee year period mooed. either eery
few or no Ulan percons applied to the de-
partment for admission. And the data did
not reveal any irsalutton of eitscr.01100000:
or Asians Core COrattlentlY &droll:en in
higher rote Linn whltea and the dots did
not reveal any imitators Of dAwrimanation.

AR remaining departments &ere ruinect to
further review.

OCR eliminated from further review am-
other nine departments. ethos, date indlcM-
ed no Title Vi compliance Problems bermsse
the following three rondhoons pertained al.
multarieotisly:

Data provided by the Graduste Division
revealed no disparity la the mei at which
Ulan and white Mrollcants were admitted.

The calculated mesa undergraduate grad
point average 501001 for Anus end white
applicants suggested that the rate* of ad-
esiselona for these Imo MVP weer appro.
Prtate.

There was no defaxtricental statistical
report available to contradict the ExecuUve
Order statistics of the Graduate Division.

Seven More delsartmenta were el:wit-ate-I
because 'go statistical patterns Indicating
no TlUe VI compliance problem! ecneo RI.
eaultaneomaye

Departmental data revealed that Asian
applicants Grote admitted at a hither rate
than or the same rate as white &pelican's la
two of the three years examined

The calculated mean OPA for isuan and
white applicants euggettod that the rams of
admission for these two groups ware appro.

One department was eliminated because
wiemst everloee whe aPPlied for admission
was accepted Into the prorate. Mitther,
those few crentou rejected appeared to be
excluded on educationally hunt:able
groundsWhile engaged In the process dideribed
above. OCR beatair acquainted alth add!.
Uonal epecialty areas or proem00 with mb-
ante admisatcne criteria and peccedurea
The following Ls a Ikt of the 15 wroarate

minions spreithg 'rem inwest4.tri in the
next phase of OCR a commis:tie retie..

Ateluteeture and Urban Planning (two

Biological Chemistry.
Chretstry end Biochemistry (two sPeelal.

tint
Engineering lfousttevn,pertsltiesi.
Expert:neat/I Pathology.
L.lnaulattm.
Management
Mathemattes.
Molecular Biology.
Pharmacology
Philosophy.
Phyalology.
Polnleil Science.
PutlIc Health (seven crag:ties,
OCR incrailgated Use adolusions practiets

of each of these programs Although. the
Oradu ate la)0talon had provIded sonse
Um for each Department. man Schools or
Departments had AIALOIDIry reports Or non,
Potellted data of their own regaidira &oak
cants tsr adrnimion. Typically, these were
eparated by the specialty area for which
admIssione decisions were nand During the
file review, OCR verified andYer colleeted
0141110051 stational information. UCLA. In
resposse to written request horn OCR.
sibmitted written description of the ad.
sniatlorts proms and criteria used thr each
School and Department reviewed during the
onalth. In addition. OCR conducted inter-
views with staff and facu/if who developed
and applied the criteria and process tued In
making admiselons dee/dom. This seas door
to better understand the written descrip-
tion. to stipple:neat the written CleAnrIPtish,
and to Identlfy any criteria that welshed
more heavily than others.

OCR then examined files of suaessful
and sot,ol00oo!ol Asian and white applicants
for admiaston. OCR considered whether
there was information In the files that cor-
roborated the descriptions of the admissions
criteria and prorodures Proviled Cy the
UCLA written saturation& to OCR and in
the Interviews Most important OCR also
considered whether the proxdures and the
criteria for 'Angstrom were applied in a non.
dlscrtrairutory manner !Or Agars and white
applicants.These actions coacitsled OCR's data col-
faction process. The next Rep tn the oomph.
En< teriess sae to examine the acescastate
ed information under the requirements Of
Title VI.

Mai fitssensan
The Title VT reggatIon at 34 c.r.R.
le0.3thl prohibits certain discriminatory

aets Including treatica 11165160W different.
ly on the outs of race or rational crigth In
determining whether he 'She sallsftes the
admtssiOns requirements of a recipient. TritS
SeetiOn also proh.linta denrir.g In Individual

'aervice or benefit" under a prom= of
the recipient On the Male of race or national
engin. The rerdatIon further states that a
Minimt mog nOt ultiMe criteria or meth.
ods of adsninktratlen" that hare the effect
of subh-cting 1061016001 to discrimination
on any of these bests.

To apply these regulatIons In the review
of admissions decarlona. OCR relies on two
legal stOP/Arth. First. OCR will examine
whether the recipient disertmlnates against
members of particular racial or national
origin group. such as Asians. by treating
them ditterently. Second. OCR will inteah
tete whether facially neutral 64ml-sal005 cr..
kris used by the recipient Woe a disparate
Impart on applicants who gre member' of
particular racial ar national OttrUl gram II
I. dispuote Impart I. Identified. OCR will In.
reatlaste whether the criterion ts education.
ally Justifiable Both invesUgatiel apprasch.

PP-TT rrInv API F
L'

es preside deference to the ata.dentic roper-
the or the faculty to establish criteria for
adirdnion

In int, me. OCR relied on the first stood.
ard ard InveshfilLed whether Asian mall-
cants were treated the stone la arnilarty all.
timed awe appheanta. OCR determined
whether each raduate program trnrosed Its
es, stAntlArch in s syty that a10 continent.
without regard to race Where a decision
wes not explained by admissions criteria.
Justifications were sought treat UCLA (scut-
ty and stall. In turn. theft Natifleistiors
were tested by seethe if they were related to
the established admismons criteria and used
equally far the ittlIntSAIOral deellsOna made
for bath white msd Asian applicant.

ANALYSIS AND CONCLOSIONS

110110101000

As to sil but nine programs OCR found
that the preponderance of the evidence Old
not support a violation of Title Vl. OCR
found that equally Qualified Amen and
white applicants were treated the same.
This remission In some imutnees was hated
PrIgnarily on statistical analysis ilowever, in
many ease& It ols based on review of ap-
plicant 1.100 and determinstIon that the
program either adhered to ha erticulated
nontricringestcry criteria or deviated from
these triterra on SJI equal beats without
regard to race.

Ina-Wien! date
Pot eight programs there was Insullielent

data &callable to OCR to explain. based on
Um program's stated atter* the admissiono
decialum of the program. As to these pr.
yarns. OCR Is tnaklns no finding and is re.
mama additional record-keeping COncelm.
Mg (Mute actailadons decisions. OCN Ir11)
monitor these progra000 annually for the
next three years arid selli determine wheth-
er thme programa tare nude their admis-
sions decislona in cOmpilance with 2101e Vl.
The programs Included under these require-
ments art

The M.B.A. program of the Anderson
School of Mulegtment:

Trie Artificial Intelligence program of the
Computer Science Department;

The Programming Languages and Srs
teats (Software Symemel program of the
Computer Science Department:

The Circuits and Signal Protester Pro
tram of the Electrical Engineering Depart.

tnenteTh PhlIcroPhy DePartment:
The Biological Chemistry DePartasent;
The Health Services AdminietraUon Tao

grun of the School of Public Health:sad
The Masters of Architecture I program of

the Architecrore and Urbsei Dmign Depart-
ment.

The details about each of these depart-
tricots tarry widely. In general, the differ.
CoCcs 00 intaladon rates of ANtSn and white
applicar.ro in each of these Prole.= were
not exptained by the Information provided
bY UCI.A, On the other hand. Information
mailable on the admission dentatonstof these
departments gas Insufficient to hicheate
that AA= soplicants were treated differ.
eaur tt-an white applicants. There! ore OCR
was stable to reach a 0000100:00 la to com.
PlIsnce with Title Vl. Because o/ these cit.
curate:tem ander 34 c.r u. 1 100.601. In
Central. the eight programs will be rednired
to maintain data concerning applicants tar
adroiralont for the Mal of 1501 through
1393,00 follows:

Prior to the beginning of esCh admIsalona
lemon, the program Sin elite In writing fta
ulatisalon criterLa.

As to each U.S. citizen or permanent resi-
dent ellen subenIttitsg a complete applies-
Ron. the prOcrlArn will list the Came for
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,.. ,scntif:e r., car, national origin sex

unie.greduau- CPA Graduate Record
Fa. r snores if d the undergraduate in.

v..; a. 1101 shet:te the person was of.

as 1. person denied admission, the
. - ; ust. ire reason the await:am

admitted on a bash tn.
. .r -.consistent with the writ.

Program aill etate the'''SI lie a Pplicant.
. 51551101 tne complete
. applicant for admit.

.15e0 process la com

-.ti-stim provided by the
OCR found that.

'set:teen the rates at
. were aro-cited into

m cren compared
:Le app.hants in 1987 and
-avs were ad:rotted at

ena the differencea lIt ratea
t. ....a-nascent for toth years.

lt.t-- mendicant dixparlUes.
vs conducted to determine

n for tr.ese differences Its
:. e .ror to discrimination

' rise Point
nes: oh:anted 0

- "d f erel

a: ...3 0,1 Ms.
. f. trontssions

. ynr _dr tEut tire De.
styl'efl iLnlya:Orty

fa. in COisit11.1S

tl a the Mathe.
.R Ironn lay initial

mi sten deciding
t: ec ad:opted

often to tire
. Ay en.

o l" hlathe.
s. nn rre :ng of

1 51 ar. eon:Vacs should
the program in 1987.

r , sere accepted with
3 0 no APArl Spiro.

V three of the Asian' ere mud between 2 9
. s . t...1 vI six Aatan applicants

t: Rayne Li or better than themi c.f thr adnutted white spoil.
says For Fall 1988. six white applicants

acre accepted sith less than 3.0, while one
Asian aoplimnt wo accepted with len than
a 3.0 OCR found that out of 112 white so-
pounce, 5 were denied admisnon with a 3.0
or above and I out of 27 Asian applicants
similarly were denied oleniarion. Thus the
deviation from the stated rating System are
neared to disadvantaged Asian applicants
more frequently than white applies:Its.

At this stage In the Investigation of the
Mathematics Department. the evident*
showed a statistically siertifietnt disparity
in trie rates of admission on the bash of
race, an apparent inconsistency as to how

slan and wrote applicants who received the
same evaluation ratio's were treated and Li.
auffielent Information to sussest a nondis-
criminatory basis for thtz apparent pattern.
Therefore we sought to obtain more infer.
oration from the Department that might
dispel the discriminatory Ur:elite:Ions of the
information collected by OCR. Wt submit.
ted the :tarots of 24 white appileanta and 15
Aallarts for further explariatia, by the me.
pertinent. Most of the white rpolicanta had
been scooted for admission to the Depart.
ment Mat of the Asian applicants had
been denied admission. Theo 31 persons

had reeelvcd retina within the same eerier. butanees of white females within this critl.
al range. eel area receiving genderhoed boat.

In response to reouest for an explaria flowerer. allnllanlyiltllated Asian females
non conorrnine 39 of its ad/Maslow, dee!, did not receive the tame degree of enhance-
Mom for Yell 1088 and 1987. the written meat Another example concerns the claret
statement prepared by the Department Pro, to which a stated interest tn applied mathe.
aided ressona for 34 of the dechions The Illatla enhanced In applicant's competitive
reasons provided by a, DePartroent ex. position. White applicants interested In elt
plyined these dechions beard on the zenith. Piled mathematics with evaluation scores as
lion of the Department's rAted criteria. low et 5.43 were admitted. In effect Jumping
However, for several oases. the Department over many more qualified white and
Provided enPl.h.tfohn Ion its dniatdda tidd Asians However. an Man Interested In ap-
l'Ut 4." .."000a f"Mrs ".1 did 0" plied mathematics with a comparable nal-appear in the admissions miterta SA en. undo,. score was not arnimy...deonoed.
Phamed by the Department to OCR up to OCR determined that the Mathematicshat point in the investigation. Two of the Department deviated from Its originally anhisln refunra provided by the Department ..eted pre.... Th., hot el the a...
to explain the aronisalon decisions were re.
lated to financial stippOrt- One reason ttie slom decisions made by the Department
elfically concerned the ability of an email. were explained by the Department's initial

deaeription OCR further determined that
on" to supPon he"n"WeLf lhrsn'lh grda' the deviation appeared to to memelated.ate school and the other concerned the
atate residency status of an applicant. The Department provided second and third

Seta Of retiring:1es to explain ari apparent tn.After reties-Ms the rationale provided by _
the Mathematics Department for Its treat. squ"y ." "`""ep.
ment of the 31 applicants. OCR was con. applicants The wooed retlonale was moan-
Anted that the Justification for sortie Per cloned. The third retionale WU not adequate
sons was nondiscriminatory. But as to to fully explain a11 the apparent Inequities.
Asiam &ageless. the rationale was not Kuril. Acceptins this rationale as the bola for the
tient to dispel the discriminatory !mono. Mathematics Department's decision OCR
non of the previoualy identifted statutical his Identified five rtleCted Asian applicants
pattern and examples of mconostent treat. who, Lf provided Mull treatment, should
ment The Department's rationale was not have been accepted. Therefore. OCR finds
sufficient bemuse some of the criteria used that UCLA hes dlwritulosted against Asian
appesred to be developed after the *drilla. applicanta in violation of Title VI of the
mons decisions were made, were nnt inter Civil Rights Act of 1944.
rally constatent or logical. and wem not ap. a01.171rpal: COUrLinICE
plied evenly to safari and white applicants. .
Most strnificantly. the two factors cited by During the week or September 10, Igvu, I
the Deprtraeht tstIOPOrt tsisti 350cc of red. communicated with the Vice Chancellor for
dence) appeared to be used only a boost Student Affairs. Wtnston C. Doby. concern.

Lns voluntary resolution of this matter. Ile
was advsed of OCR1 anticipated (Ladino as
well as proposed terms of aettlement.
During the week of September 17, Vice
Chancellor Doby explained to me that
UCLA would not enter into a voluntar7
compliance agreement of the nature pro-
pOsed by OCR Therefore, this matter re-
mains unresolved.

oat IPCTORCOrnry AOTPIORITY
OCR is required by Title VI to resolve this

master prompUy OCR remains prepared to
Mac= with UCLA imp proposals for mine.
dial action in Mt. matter. However, if a vol.
untary setUement agreement cannot be
reached in the very near future. It fa CV ob.
Ileation to recommend to the Am...tent Sec-
retary for Civil Rights that an enforcement
prOceedins be COMIllelleed.

OCR whhes to advise you that when slo.
Latins of Title VI art established. the Um
plementing regulation authorises this
agency to seek an order terralnathig the
Federal financial assietance received by
UCLA or to obtain compliance through
"other means ahthoriod by law," which in.
elude possiele referral of the matter to the
U S. Department of ludic!.

The procedures employed for teroalna.
Lion of Federal financial asstrtance are de-
scribed In 34 C.P.R. I 1 100.11-.11 sod 34
C.F.R. Part 101. In general, the procedures
call for notice and an administrative hest.
Ms with certain anneal rights. Including lu .
dicial review, as provided for to Section 633
of the Civil Rights Act of 1941.

This Letter of FIndinga Is not Intended
nor should It be construed to cover any
Loues of comphance with 'ITO VI that may
exist but are oot specifically Was-Limed
herein. Under the Freedom of Information
Act, It may be noemary to release this da.
ument cid related eorreapondenee and
records upon request. In the event OCR re .
calves such a request, it sill protect, to the
extent provided bY lase. other personal ire
formation atdch. If released, would tonna
tute an unwarranted invasion of privacy.

If you base any questions regarding throe
7filnad.ings pleue contact me at i4151 I5O-

SIratrely.
101411 E. PALCIany0.

Sepionel 0111 Riplas Dttes:.1,

fa

for whitr applicants and not for Asians
71510 ovensj sho sere Caluorma
rmidenta were denied admission even
though the, were as qualified as achatitted
elute applicants.

In nicotine of September 11. 1990. the
Department repudiated Its own written co .
tonale for the 34 admissions decisions and
provided what aim to a sonifimnt deem..
new rationale which expanded the aroma.
glom criteria initially gubmitted by the De.
parts:sent At the meeting. UCLA meted
that the Vice-Chair of the Department
made the decision to admit or relect ass an.
plicant independent of the evaluations of
his colleague, and 'hat the Department pre-
ferred individuals who stated an interest Ln
applied mathematics LI ft one easier to
obtain financial suPPort for such PerSOUS
Several or the additional factors explained
to OCR ere that atrolleants to the stalls.
ties program were admitted under entirely
separate miter* that females rrceired
limited "boost." that the standazda for ad.
milting Masters applicants were lower than
the standards for Ph.D. Cillidltlines, and
that persons employed by certain local de.
Cense contractors were admitted LIM=
automatically.
OCR found that within the adminions

Deccan there ems a critical area where the
greatest degree Of discretion existed. Thts
area was defined by atudents who received
evaluation scores someehat above or below
8.0. It MU in this aro that certain special
(Loon such sa field of Interest and gender
had then' greatest effect. However. our ex
vain:anon of the files revealed that theft
(actors were not evenly applied on the Pasts
of rao. For example, there were multiple

At the tine 00 the reply. the Wm of three Anaan
appliceots nen roaaln. Than fin wen earn.
0oentle locoed. Oe Piano land one whits apronant
1..01 tossfspropelats to oorsiderstito The Anna
Ina reveiro student. The Cahn eandidate was. in
feet Rupsam
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Mr. R0fIRABAC4ER. Mr Spetker. attier
today I discussed the sprithcant impleabons
of the U S Orguil Court of Appeals for gee
Fourth Ceara it PodbeNWAY yews Kira-an en
mud gum adrhssison hoboes of merges and
u taverrbes I also smite about ttie andng by
tm Off., for ChM Nights Pal at dm US.
Department of Education that Aran-Amencan
anormante to Me graduate math Grogram at
UCLA had Leen cisavransuld swat. I *Bo
clamssed rho Jelays that have occurred ut
four other OCR ofesUgaborts of complaints of
ttsS lYne 01 99000n1501 at come tests of Um
Uwe:my of CaSterna SystIrn.

TT'S is 'MI' *Y. hot mrpOrIse.:, legaharn. n
important Decrease rt has a very human face I
moan Ore hearisesking stones of those ane
dents who wont herd for many yaarh wt*
sCluev l'41 marks, Non test scores, and sc.
composh Mary OOMXS341 a, extra clamcutor
actrnties bat who re damsd Onus:won to
schools ter Mach they ere highly mehriod,
and see students horn the some high ectuaole
who have fosse recasts ensiled instead.

The Ssn 1>ege Men of Febnary 10. 1992,
tells the stOry cl (Clio! these students, Jerre,
for Fooi. vim Amerman, who was rated°.
law at Santahratcr afr304, 1119h Echoog on
Chris Vrsta, CA. Jsersfer Ref had a bettor
then poiect grade polat overage du tO
honors camera and was capten of the &Ws.,
leadmg 50.01 erd soIl d.,In't get accepted to
UC.Beekeley.

Mr. Speaker. what more does one hays to
do What Coes Nam a felectsen Say to other
students who week hard. How can any parent
L ay tn Mee chirwt ..,en itrachl Ism "SAWS
hard. get ocod marks ard you well get ahead"
I ask uncnrnms cement to onset it Fat porn
in the Rgoong IPA San Dergo Union artIcla
that teIs the Mart breaking story of Jerauter

Mr. Smelter, CShunilaben 00 weep 50.
matrons must stCP.

A good start would be for the 1490ers of
Reraprdatvee to pass my legIsfatIon House
Concurrent Resohdon 102 tt should be
00000 ite an amendment to the 1.1s)h0t Educe.
bon Act reauthorization DA whch me flours

confake We year.
(Front the San Dlego 17nIotsTrf0000. Feb.

10.1992)

CC Orrneu Paw Foorrs ens Carnet=
AlegultOw Police
By Mere Schentdth

Captain of the cheerleader squad. clue
hlralir In atuelent severn .

mentall gre-e achievements In the halcyon
drive of Jenntfer Niers senior year.

it ss the sprinz of 1991 end, by neut.,
trryores account. the Chula Vista girl oes

rnio7ine stellar reszon at Sueetoster
Union 110511.9-sool

Then she opened her thell.
Neatly folded In thin envelop* au

terse letter froto uc BeraeleT. MIMI the
leutpino-Anurdcan that the preshrotte
serelty had relected her application to
enroll
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..1 should ett little break to itet lar b

mane OISTILMOTIOS Or rutrr.nees
TIMIOSIX At VCIA-10 It ttf 1
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Memminaly dims. In 1930. whites repro-
embed 01% of the freshmen Maas today
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Cpening Remarks
Hearing on the President's Strategy
for Improving Mathematits and
Science Education

C.mgressman :tick Swcitt
New Hampshire, Serind rl,:strict

Thank you, Yr Chairman. I want to commend one Chairmen for

rr7anicing tnts hearing and assembling such a qualified and

witnesses. I am looking forward to

their testimony.

we ale J1: disapciinted and alarmed with the results 3f reoent

studies detailing the pccr state cf science and mathematics

eduration in the I:rnited States and the correspondingly low scores

of American students cn international examinations. Yet, am

rure that, workin: trgther, we ran identify way:, in WI'.:172h we ran

r,:n Amertran rn::oren ti rhce a4ain berome the premier 75,.:h and

science students :n the world.

Many problems exist= with cur current educational system. Recently,

In the International Assessment of Educational Progress's

examination of students in 20 countries, American 13-year-clds

rohsistently scored below their international counterparts. :n

matnamatics, our students tested below averaue, tar behind

countries such as Korea, Taiwan, France, and the Soviet Union. In

scince, our students scored at the IASI, average, but still lower

%ha.: many :1 our international competitors. Furtherre, the

;.rtc:em will not resilve Itself. Accordng to a recent reprrt hy

tne lommittee F.trat]on and Ht.man Feder:11

64
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Coordinating Council for Science, Engineering, and Technology, the

number of qualified teachers entering the educational system has

dropped by over 501 in :he past two decades, and we are currently

losing 13 math and science teachers for every one that joins the

profession. Also, very few elementary school teachers, those that

are best able to influence our children in the early formative

years, are trained to teach science. As a result of these numerous

problems, only 5% of high school seniors demonstrate the basic

level of preparedness required to pursue studies in advanced

mathematics. Japan, a country with only one-half of our

population, annually trains nearly as many engineers as we do.

Unfortunately, th-= solutions are not as evident as the problems.

Effective solutions will require new ideas and new approaches to

learning. They will involve the coordinated participation of

students, teachers, parents, business leaders, and public

officials. Solving these problems calls for a fundamental

reexamination of our educational system and a renewed commitment

to provide our students with :he education and resources necessary

to successfully compete in today's global economy.

Many of us remember :hat day in October of when we were

star:led hy the news that the Soviet Union had ser.-_ the first

spacecraft into orbit. Sputnik woke up nation and reminded

us that we could nct rest on cur laurels that it we were to

remain players In the international arena, we had to ex,:el

r.?alm r.ad to w^r;,,, nc: -:n2y Lut
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also with our minds.

Looking back, Sputnik was a blessing in disguise, for it created

the political will to do what was necessary to make up lost ground

in the race for the moon. It emphasized that the quality of our

educational system is a critical component cf cur national

competitiveness.

It is my hone that the recent examples of bad news regarding cur

educational system will nct cause us to throw up our hands in

frustration and despair, but rather, as with Sputnik in 1957,

inspire us to roll up our shirtsleeves and work together to solve

the difficult problems that face us.

Today, the stakes are higher than winning the race to space and

placing a symbolic flag on the moon. The future international

position and economic competitiveness of this country depends on

how successfully we resolve these problems ncw. I look forward to

hearing the ideas and proposals of our witnesses today, and I hope

these discussions will prove to be fruitful in developing effective

solutions to this nation's educational problems.

C10
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REPRESENTATIVE THOMAS C. SAWYER

Mr. Chairman. I want to thank you for holding this imporant hearing this morn-
ing. I hope it is the first of many more collaborative efforts on the part of our two
Committees.

I take it as a good sign that we have before us today these four indiviudals who,
among them, have the tools to change the direction of math and science instruction
in this nation.

The people of this country do not hear or understand the lar guage of math and
sciencemuch less speak it fluently. This is going to require a sea change in the
way we teach math and science and the way we learn it.

Unfortunately, it has been my observation that federal agencies of this country,
including the two relevant Committees of this House, have not done nearly as much
together as we might have to contribute to the goal that we will be first in math
and science by the year 2000. Having said that, I am greatly pleased by the fact that
the Department of Educationwith no little prompting by Congresshas decided to
give the Eisenhower Math and Science Program the attention it deserves. This is
the program that is best known among classroom teachers, and in my view has con-
tinuing promise, not yet fully realized.

The National Science Foundation, too, has aone fine work in advancing the state
of math and science learning.

We still have a situation, however, where one hand does not necessarily know
what the other is doing or, some say, agree that what the other hand is doing is
terribly useful.

I sense by your presence here this morning, gentlemen, that all this is a thing of
the distant past. I thank all of you for your commitment and look forward to your
remarks.

Chairman FORD. Mr. Gilchrist.
Mr. GILCHRIST. Thank you, Mr. Chairman. I have to leave at

10:00 a.m. for a markup, but as a schoolteacher, I feel compelled to
say just one very quick thing.

One of the most important places in our whole structure for
math and science is the classroom, where the teacher teaches the
student. I know learning takes place at home and that a sense of
curiosity for this world is engendered in the minds at a very young
age.

We talk about elemenary school teachers that don't get quite
enough math; middle school teachers, or public school, senior high
school teachers. If in some way the Federal role could be to ensure
that on a regular basisevery year or every other yearthe
schoolteachers from every public schoolkindergarten through the
12th gradehave the opportunity to receive the latest advances in
science or math or history in a local community college or a local
university or college, they would get the tools, the information, the
sophistication, thereby having the motivation for another year or
two to present this information to those kids.

It's very difficult for your average schoolteacherI know; I was
one up until last yearto go out and find this broad range of mate-
rial and this broad range of information. Quite often it happens ac-
cidentally. As a history teacher, I ran across a diary from a sailor
on Magellan's ship around the world. Now, that was quite by acci-
dent. Thereafter, when I taught that period of history to those kids,
they became enthusiastic.

The Federal Government can take leadership to ensure that
there are seminarsI know we could do this if it was done in the
right wayto give those individual schoolteachers the skills and
up-to-date information on math methodology, the latest in science
and technology and social sciences and English, so that they could
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give this thrust to improving the quality of education and a motiva-
tion for our students.

Thank you, Mr. Chairman.
Chairman FORD. Mr. Swett.
Mr. SwErr. Mr. Chairman, does being a member of both the Edu-

cation and Science, Space and Technolcgy Committee get you any-
thing?

Chairman FORD [inaudible]. The witness list that was prepared
for me by the staff has Mr. Bromley leading off, followed by Mr.
Truly, Mr. Massey, and Secretary Alexander. If that's suitable to
the panel, we will proceed in that fashion.

Without objection, any prepared statements, that you have, and
any additional materials will be inserted in the record immediately
following your oral comments as we proceed in the order I've just
announced.

Mr. Bromley first.

STATEMENT OF HON. D. ALLAN BROMLEY, DIRECTOR, OFFICE
OF SCIENCE AND TECHNOLOGY POLICY, EXECUTIVE OFFICE
OF THE PRESIDENT
Dr. BROMLEY. Chairman Ford, Chairman Brown, Mr. Good ling,

Mr. Walker, members of the committees, my colleagues and I are
delighted to be here this morning to present to you the President's
strategy for strengthening American mathematics and science edu-
cation.

As Chairman of the Federal Coordinating Council for Science,
Engineering, and Technology, I want to pay particular tribute, and
thank you in particular, for giving us this unique opportunity to
present to the two committees simultaneously rather than on an
agency-by-agency basis. This, I believe, I recognize, has required ad-
ditional effort on your part, and I simply wanted to say that, on
behalf of all of us, we deeply appreciate it.

When I first became Director of the Office of Science and Tech-
nology Policy, one of my first acts, with strong support from the
President, was to revitalize and reorganize the Federal Coordinat-
ing Council. We established seven committees, with broad man-
dates for coverage of all areas of science and technology. One of
those committees is the Committee on Education and Human Re-
sources, which has been chaired by Admiral James Watkins, Secre-
tary of the Department of Energy, and I would have to say that
Chairman Watkins and his committee have done a truly remarka-
ble job in this past two years.

Last year, in preparing for the fiscal 1992 budget submission,
they identified for the first time all of the large number of Federal
programs directed at mathematics and science education and
pulled them together into a unified, cohesive, interagency strategy,
attempting to address the question that Mr. Good ling raised in his
opening remarks.

This year, in preparing for the 1993 budget, we have built on this
pioneering achievement to further develop our understanding of
how the Federal Government can contribute to meeting the nation-
al education goals for mathematics, for science education. And
before presenting a very brief overview of the committee's propos-
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al, I would like to summarize, if I might, the way we would like to
proceed.

After I finish my remarks, then Admiral Truly will make his
comments, then Director Massey from the National Science Foun-
dation, then Secretary of EducAtion Lamar Alexander. We want to
discuss the major roles that are being played by a number of the
agencies in making possible this coordinated, integrated, national
program to achieve what are, by any measure, ambitious goals for
mathematics and science education in this particular country.

Now, as part of its work, the Committee on Education and
Human Resources has developed strategic objectives and priorities
for the Federal effort in math and science education. Highest prior-
ity, not surprisingly, has been given to pre-college education. Un-
dergraduate education has received the second highest priority,
and I would be remiss if I did not emphasize, however, that gradu-
ate education, that has been one of the very bright spots in the
whole educational arena, one of the areas where we have unques-
tioned international leadership, is an area that we must focus upon
as we move forward. As we attempt to fix other parts of our educa-
tional enterprise, we cannot afford to let the leadership that we
have in graduate education slip.

For fiscal 1993, the President is requesting a total of $2.1 billion
for improving mathematics and science education across all educa-
tional levels. This represents, as the Chairman has stated earlier, a
7 percent increase over the 1992 enacted levels for these programs,
and a 43 percent increase over the fiscal year 1990 enacted levels.

I should point out that these figures are just for those programs
legislatively established or specifically administered for mathemat-
ics and science education. Not included in these figuresand this, I
believe, is importantare the large amounts provided through for-
mula awards, such as the Department of Education's Title I pro-
grams, or the funds used to support graduate students that are pro-
vided through research grants to university faculty across the
Nation.

The most notable increase has been for elementary and second-
ary education, and that has grown by 123 percent between fiscal
year 1990 and the fiscal year 1993 request. The President is re-
questing $768 million for elementary and secondary education in
fiscal 1993, an increase of 18 percent. The President is also request-
ing $481 million for undergraduate education, $750 million for
graduate education, and $93 million to work toward improved
public scientific literacy.

Now, to close, it is important to rememberand we sometimes
neglect to emphasizethat improvements in mathematics and sci-
ence education simply cannot take place in isolation. Such im-
provements must inevitably be part of a much more extensive
reform of our entire pre-college educational system. We have prob-
lems in mathematics and science education, but the problems are
not restricted to those fields.

To provide the broader context within which improvements in
mathematics and science education must take place, and to show
you the full benefits of interagency coordination in this area, I
would now, with your permission, Chairman Ford and Chairman
Brown, turn to my colleagues, who will provide you with greater

55-673 0 - 92 - 3
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detail. I want to take the occasion to compliment them and their
colleagues in all the agencies who have demonstrated what is
really an unprecedented level of cooperation in bringing together a
coordinated national effort that we can present to you this morn-
ing.

So again, thank you. I would then turn over to my colleagues.
Chairman FORD. Thank you.
Admiral Truly.

STATEMENT OF HON. RICHARD r" RULY, ADMINISTRATOR,
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Admiral TRULY. Chairman Ford, Chairman Brown, Mr. Good ling,
Mr. Walker, and all the members of the committee, I'm delighted
to be here this morning, and I would like to express my apprecia-
tion for the two committees to provide us an opportunity to talk
about what I believe is one of the most important and vital issues
of our Nation today, and that is the education of our children in
mathematics and science.

I must tell you that I have been a very admiring and as highly
supportive as I could have been in the last three years as the Ad-
ministrator of NASA to Dr. Allan Bromley and his leadership of
the FCCSET Committee and the organization of it. Through his ef-
forts in FCCSET, the various agencies have been able to come to-
gether and identify long-term strategies and mechanisms and es-
tablish those to facilitate and coordinate the Government invest-
ment in mathematics and science education to support America
2000, the National Education Goal s, and particularly the work of
Admiral Watkins and the FCCSET Committee on Education and
Human Resources over the last two years, which has played an ex-
tremely important part.

NASA is an example of a mission agency playing a pivotal role
in mathematics and science education. We provide real world expe-
rience and excitement to students, and we spend a lot of our efforts
in enhancing teacher skills across our Nation. As you know,
NASA's business is space flight and aeronautics research. The tools
of our business are high-performance computing, supercomputers,
systems engineering, computational fluid dynamics, development of
new materials and engines, and our country being first in mathe-
matics and science is critical to agencies like NASA. In turn, we
are critical to the Nation's competitiveness, leadership, and eco-
nomic prosperity.

We in NASA have also found that U.S. universities are world re-
nowned for quality education, a position that we should foster in
other elements of our educational system. The longer that I have
worked with NASA's contribution to education, I have insisted and
our people have discovered that we in NASA must concentrate
each year on younger and younger students and their teachers. I
have long had a personal commitment to educationthe arts, liter-
ature, geographybut mathematics and science education is my
passion. I have often said that mathematics is the poetry of space
flight.

In the last couple of weeks we celebrated in this country Nation-
al Engineers Week, and many around the Nation celebrated it by
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going into classrooms, and even though we're not teachers, by
teaching classes. I did that here in an inner D.C. school and taught
a sixth grade science class. At my urging, over a thousand NASA
engineers, everywhere from Cape Canaveral to Palo Alto, also went
into local schools and taught.

When I went into this classroom, I found an excellent teacher, a
committed principal of the school, and very prepared students. But
in the weeks since I had that wonderful experienceand it was,
and I've been thinking about itthe classroom essentially is un-
touched fundamentally by technology. It is not unlike Ole class-
room that I went to a sixth grade class in south Mississippi in the
1940's. I believe that is a major opportunity that can be seized upon
and possibly used as we strive to be number one.

The education of America's boys and girls must be America's
passion today. The schoolhouse door is literally the doorway to the
21st century. Education is and is not about numbers. The numbers
are too dry and too impersonal. Education is about touching the
future today. It is about work instead of welfare. It is about hope
instead of despair, and it is about doing rather than watching.

In summary, my personal belief is that this country needs and
must have a well-educated, highly skilled, experienced, culturally-
diverse and extremely motivated work force. I believe that NASA's
programs and our field centers across the country can join with
other mission agencies, under the leadership of the FCCSET and of
America 2000, to be of particular importance in exciting students
and putting additional tools in the hands of schoolteachers.

America's space program is not a jobs program, but the space
program is about jobs. They are some of America's best jobs, scien-
tists, engineers and technicians, jobs that build communities. But
they are jobs that require a sound foundation in mathematics and
in science. I believe two of the most important things going on in
the Federal Government today is the interagency cooperation over
the last couple of years as a part of the FCCSET efforts, and also
the integration of agency efforts as we support America 2000.

Thank you, Mr. Chairman.
Chairman FORD. Thank you.
Mr. Massey.

STATEMENT OF HON. WALTER MASSEY, DIRECTOR, NATIONAL
SCIENCE FOUNDATION

Dr. MASSEY. Thank you very much, Mr. Chairman.
Chairman Ford, Chairman Brown, Mr. Good ling, Mr. Walker,

and members of both committees, Science, Space, and Technology
and Education and Labor: Like my colleagues, I am exceptionally
pleased to be here today to discuss the Federal role in reforming
science and math education.

We have set for ourselves a very ambitious goal. That goal is to
make United States students first in achievement in these fields by
the year 2000. I am confident that our efforts in science and math
to help the broader agenda of America 2000 will be successful. As
Mr. Brown said, this is an ambitious goal and we should keep it in
front of us to stimulate all of the efforts that we are putting into
these activit; es.
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My confidence, in part, results from a proactive community that
has already developed many activities that move us to-- -,rds this
goal. Math standards have been prepared by the math nmunity,
and the science community is preparing to carry that rr iel to the
sciences. It is also very much duemy confidenc( , that isto the
process of the FCCSET activity and the cooperation that I see de-
veloping and in many areas already consummated between our
various agencies.

As Dr. Bromley said, this 1993 FCCSET Committee on Education
and Human Resources has a very ambitious budgetover $2 bil-
lionwhich will continue to focus on improving pre-college educa-
tion. A major emphasis in that area is to strengthen the competen-
cy of the 1.7 million teacher work force in our Nation.

Following closely upon teacher enhancement will be activities to
update and improve our curricular materials. Being a product of
Southern Mississippi in the Forties, as my colleague Admiral Truly
is, I can also attest that in many places there has been very little
improvement over the kind of schools we attended in their use of
modern technology.

The FCCSET educational initiative is paying increased attention
also to the Nation's higher education enterprise. Curriculum
reform at the undergraduate level, especially in introductory
courses, must be attuned to ongoing changes at the pre-college
level. A critical part of this effort is to strengthen the natural links
between teaching and research.

We are also planning to monitor carefully trends at the graduate
level, as Dr. Bromley has pointed out, where the U.S. remains
strong, but it's an area where we cannot become complacent.

The educational strategy at the National Science Foundation fits
well within the FCCSET education initiative. Our programs broad-
ly support all fields and all education levels. Our goal is to ensure
high-quality education for every child, to spark interest and nur-
ture talent, so that those who are inclined can pursue scientific
and technical careers. And for those who do not go on to careers in
the sciences, we must make certain that they have the tools needed
to make informed decisions about scientific developments through-
out their lives.

We now have a comprehensive and integrated set of programs
that address the needs of groups traditionally under-represented in
science and technologyminorities, women, and persons with dis-
abilities. Furthermore, a commitment to human resources develop-
ment underlies all of the activities at the National Science Founda-
tion.

Over the last uecade at the Foundation, we have developed a new
generation of education and human resource programs. In the brief
opening statements, I cannot do justice to the excitement generated
by our rapidly expanding agenda and the new approach we are
taking to systemic reform. This is the method we are now pursu-
ing. I can assure you, however, that we are meeting the education
challenge with, I believe, renewed expertise, unparalleled dedica-
tion, and creativity. I would like to just mention a couple of exam-
ples.

In the area of teacher enhancement, we are providing a strong
base to the proposed FCCSET education initiative by providing in-

±.
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tensive training to over 25,000 teachers annually, which fits in
with Mr. Gilchrist's remarks. We are training leader teachers to
train their colleagues and strengthening the work force in entire
districts and entire school systems. A project in Baltimore, MD, for
example, will train 2,000 teachers to implement a new science cur-
riculum in 124 elementary schools.

Just one other example. The NSF's Statewide Systemic Initiative
Program I think is one of the most far-reaching programs that
we've initiated under the FCCSET process and at the Foundation.
Its goal is to suppo:t science and math reform in entire States.
This year, we will add 8 to 11 awards to the 10 awards we already
made for 1992. If you can imagine, think of classrooms where all
children are actively engaged in problem-solving, relating science
and math to their lives, and also tapping into rich community re-
sources such as zoos, museums, and laboratories of Federal agen-
cies, as well as industrial labs.

A project in Louisiana typifies the potential of this program. It
establishes an alliance of State players affecting educational policy,
legislation, resources and practices, to strengthen all major aspects
of the educational system. The program also seeks to improve
teacher certification and expand the use of educational technol-
ogies in the classroom. This program will be implemented in about
750 classi ooms in the first year alone.

We believe reform requires forging alliances and partnerships, as
we are doing among our agencies, but also partnerships acros3 all
sectors who are interested in these activitiesthe private se ;tor,
the public sector, schools, as well as universities and industries.

One new program, Partnership for Minority Student Achieve-
ment, is targeted at school systems with significant minority popu-
lations. Our programs in this area will address the needs of under-
represented groups throughout the educational system and we will
reach nearly 15,000 minority students and 2,000 educators in the
following year.

I would like to close, Mr. Chairman, by just adding that the NSF
is a full participant in the FCCSET process. We have undergone a
reorganization in our own education and human resources activi-
ties to better match our internal resources and needs to the new
challenges that we face.

One example of this increased cooperation between agencies is
the recent signing of a Memorandum of Understanding between
the Department of Education and the National Science Foundation
to pursue focused activities in the areas where we can complement
each other's programs.

Our investment strategy is also increasingly targeted and orient-
ed towards accountability, also effectiveness, and being able to
demonstrate in the years ahead that the resources that you in Con-
gress and the Administration have provided us will be used effec-
tively.

I will end there now and turn crcer the microphone to my col-
league, Secretary Alexander. Thank you.

Chairman FORD. The Committee will stand in recess very shortly
so that we can go over and vote and reassemble. Everybody wants
to hear you, Mr. Secretary. They're waiting to get at you. [Laugh-
ter.]
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[Whereupon, the committees were in recess.]
Chairman FORD. The committee will come to order.
The next presenter on the panel will be Secretary Lamar Alex-

ander. You may proceed.

STATEMENT OF HON. LAMAR ALEXANDER, SECRETARY,
DEPARTMENT OF EDUCATION

Mr. ALEXANDER. Mr. Chairman, Mr. Brown, Mr. Good ling, Mr.
Walker, and all of the members, thank you for this opportunity. I'll
try not to repeat what my colleagues have said, but try to focus my
comments on these points, and then we'll be prepared to try to re-
spond to questions or comments from the committee.

I believe the most important things I could say are, number one,
to remind ourselves that we do have a problem. Our greatest obsta-
cle in facing up to our educational responsibilities in America is
that too many people say the Nation's at risk but I'm okay. The
fact is, almost all of our children are at risk. That includes middle
income and in the suburbs, from families who value education, who
send their children to schools they think are good. Fundamentally,
our children are not learning what they need to know and ought to
be able to do about math and science, to live, work, and compete in
the world the way it is today. It's that simple.

As was mentioned, last week out came studies about science and
math and the comparison between our nine and thirteen year olds,
and in math it showed we were just ahead of Slovenia and Jordan
among a list of about 20 countries for nine and thirteen year olds.
So we've got a problem. Governor Romer of Colorado said it was as
if we show up at the Olympics with a bamboo pole prepared to
jump 15 feet, and the rest of the world is using fiberglass and hit-
ting 18 or 19 feet. It's just that simple.

Second, we believe all children can learn to world-class stand-
ards. We believe all children should be expected to learn to world-
class standards. We know that virtually all can, and they must,
and that it is elitist to say that some can and some cannot. That's a
very important part of what we believe.

Third, we are againstagainst, not fora single, made-in-Wash-
ington standardized, national examination. We're against that.
Nobody in the Administration is proposing a single, standardized,
made-in-Washington national examination in math or in science or
in anything else. What we are for are national goals, which we
have, world-class standards in math, science, as well as English,
history and geography. We're for helping States develop those
standards for themselves, helping them change their curriculum
frameworks, helping them retrain their teachers so they can teach
to those frameworks, and then we're for helping there be more
than one achievement test available in math and in science and in
English and in history and geography so that families and commu-
nities can tell whether their children and their schools are teach-
ing and learning math and science, so that those children can
learn, can live and work and compete with children who are grow-
ing up in Tokyo, in Seoul, in Hamburg, in Budapest and all the
way around the world.
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Finally, we are for investing in this ambitious goal to help make
the United States first in the world in math and science.

This effort, that has been made mostly before I ever arrived onthe scene by my colleagues, to assemble the $2.1 billion of Federal
spending for math and science, is a very impressive effort. Admiral
Watkins, who is not here, as Allan Bromley said, deserves a lot ofthe credit for that. That's the first thing we needed to do.

The Memorandum of Understanding between the National Sci-
ence Foundation and the Department of Education has been de-scribed as historic, in terms of taking what we're already doing and
focusing on what it ought to be doing. The work of the National
Council on Standards and Testing, which Mr. Good ling and Mr.
Kildee were members of, has been very important. Congress hasbeen a player in helping moving along the idea of world-class
standards and talking about a national examination system, or en-suring the development of one. And President Bush has asked Con-
gress to increase spending for elementary and secondary math pro-
grams by 18 percent, to fund the idea of Governors' Academies forteachers of math and science in every State for teacher retraining,
and has spent $25 million more on helping move along the idea of
world-class standards, curriculum frameworks, and assessments togo with those)

Let me see if I can put this in a more practical setting. I brought
this cumbersome thingthis is a headlight. This is a headlight for
a Saturn car. I checked this morning, and the Saturn automobileplant is one General Motors plant that is not only open but the em-ployees are working overtime. By 89 percent, they voted to work 50
hours a week instead of 40 hours a week. They expect to do that allthe rest of this year. They're at Springhill, TN, which is why I
happen to know about them. The reason is that people want moreof their cars than they can make.

Now, why is that? I can tell you one reason that is. It's because
every employee, every UAW member who goes to work at theSaturn plant has to pass a headlight assembly team test. Theydon't send the headlights down from Detroit. They create them.
They decide as a team how to put them together, and they want to
make absolutely sure they're defect-free.

UAW team members told me they don't want anybody on their
headlight assembly team who doesn't know mathematics, who
doesn't know estimation, who doesn't understand spatial relation-ships, who doesn't know how to handle inventory control, who
can't communicatein other words, doesn't know English welland who can't be a good team member. You didn't have to knowthat to work in an automobile plant 20 years ago. You do have to
know it today to work at the Saturn plant.

The reason is they don't want a headlight with a defect in it, or
somebody's going to buy a car made in Tokyo. What they're doing
at the Saturn plant is making a car with a wheel on the right-hand
side because they intend to sell these cars in Tokyo, and that's the
basic reason why high standards in math and science are impor-
tant for average famil ies across this country. It's what you have to

' To spend £25 million more to help move along the idea of world class standards, curriculumframeworks, and assessments tied to these standards and frameworks.
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know to get a job in an automobile plant or in most places in

America.
Now, the two points I would like to especially focus on, very

briefly, are the thing that comes upsome people say well, first,
let's just put in a lot of money, and then we'll set these high stand-
ards, because it's not fair to at-risk kids to expect them to learn
what everybody else learns. That couldn't be more wrong. That is

exactly backwards.
When NASA said "Let's go to the moon", they didn't say "Let's

just take a trip, give us a lot of money, and then we'll decide where
we're going." They started by saying "Let's go to the moon." You

start with the standards. You start with the goal.
Chet Atkins is a guitar player and philosopher froni Tennessee,

and he says in this life you have to be mighty careful where you
aim because you're likely to get there. If we aim just above Slove-

nia and Jordan, that's exactly where we'll get. If we aim to be with
Korea and Taiwan and first in the world in math and science, that
is precisely where we will get.

The U.S. Army now requires you to have a high school educa-

tion, almost everyone, to join the Army. They wouldn't think of
sending anybody into the Persian Gulf last year without training.
Sending a student into the work force today without knowing math
and science to a world-class standard is approximately as big a
favor as sending a soldier into the Persian Gulf without training. It
is no favor to anybody. So standards are for everybody, not just for

some people.
I remember listening to Jaime Escalante, the teacher from Cali-

fornia. "You can do it, anybody can do it", he tells his kids. And 25

percent of all the kids with Hispanic surnames in the country, who
are-25 percent of all the kids with Hispanic surnames in the
country who score 3 or better on the advanced placement calculus

test in this country are in his classes, and he only teaches poor
kids, at-risk kids. "You can do it, anybody can do it." His classes

are classes of 40 and 50. He teaches them five or six classes a day.
He is exceptional, but the attitude is the important thing.

Some people who like the tests we now have have come in and
suggested the idea of a national test is bad idea. Let me go to this
second point. We're not for a national test. The only group in

Washington that's ever been for one that I know is the United
States Congress, which enacted one a few years ago and nobody's

paid any attention to it. We'll be glad to do it if you'd like for us to

do it. There's an llth grade achievement test on the books. But we
don't think that's the way to go.

We would prefer, we would prefer to move to support not a na-
tional curriculum but national standards. We would prefer to help

States create their own curriculum. We would prefer to devote this
$2.1 billion that this FCCSET Committee, my colleagues, have put
together, to focus that on teacher retraining, and then we would

like to encourage the development of examination systems which

communities may choose to use, choose to use to see whether their
children are succeeding.

We are not for more tests; we are for better tests. The tests we
have today are principally tests like "Lake Woebegon". They tell

us that our children are all above average.- The international corn-

t.)
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parisons that we saw last week tell us that 90 percent of our chil-
dren, more or less, are below average in what they know about
math and science.

They're not below average in their brain power. They're not
below average in their potential. They just aren't learniug what
they ought to know. The first thing you do is to come to a consen-
sus about what there is to learn, what there is to know, and then
you set bout doing it.

So I am delighted, Mr. Chairman, that this committee, and these
two committees, have given us a chance to come together and talk
about how together we can reach this very ambitious goal by the
year 2000.

We are not really asking the Congress to do anything new. This
is already going on. The States are creating a world-class set of
standards. The National Council of Teachers of Math has already
finished its work on world-class math standards and are busy work-
ing with educators. Everywhere I go in America, I find teachers
learning these standards and thinking about how to develop new
examinations, new assessments, to learn about this.

I was in Baldair School in Fresno the other day and walked into
a classroom, in an elementary school, and there all the kids were
working with cows' eyeballs. They were dissecting them. You
couldn't interrupt those children for a minute, they were so excited
about the learning of science. They were explaining to me about
how the lens work and why it was magnifying. They weren't a bit
distracted, even by the presence of all the television cameras. The
teachers had voted to take the money that would go for aides and
use it to extend the school day for an hour a day to help those chil-
dren learn more.

Those children, who are primarily from Hmong children, they're
Cambodian-American children, they're Hispanic-American chil-
dren, there's no doubt they can learn to these standards. All we
have to decide is to do it. So if you will continue the work in sup-
port of the Council on Standards and Testing, which Mr. Kildee
and Mr. Good ling served on, if you will support the President's re-
quest for an 18 percent increase in the Eisenhower math and sci-
ence program, if you will encourage the Appropriations Committee
to give us $25 million to help the States move ahead with world-
class standards, I believe this is something in education we can all
agree on. It is the fair thing to do for at-risk kids, and it is in the
American tradition because it is not a single national exam. It is a
set of goals, a set of standards, so that we can be first in the world
by the year 2000, and it will be done in a decentralized way, a way
which I think you and most Americans will approve.

Thank you.
[The joint prepared statement of the panel followsd
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INTRODUCI1ON

Chairman Ford, Chairman Brown, members of the Committee on Education and Labor,
and members of the Committee on Science, Space, and Technology, it is a pleasure to
appear before you today to present the l'resident's strategy for strengthening
mathematics and science education in America.

One month ago, President Bush reiterated in his State of the Union address his
commitment to making the United States the world leader in education:

(C)hanges are here, and more are coming. The workplace of the future
will demand more highly skilled workers than ever, more people who are
computer literate and highly educated. We must be the world's leader in
education. We must revolutionize America's schools.

The President recognizes, as all of us here recognize, that jobs, education, and science
and technology are now inextricably intertwined. Science and technology are among the
primary catalysts for the dramatic changes now sweeping our businesses, homes, schools,
and other sectors of our society. To respond positively to these changes and to reap
fully the benefits they offer, our Nation's citizenry must understand and utilize science
and technology rationally, responsibly, and productively. Simply put, education,
training, and literacy in science and technolou will mean more and better jobs, a more
competitive economy, and a higher standard of living.

We face significant challenges, however, in raising our educational achievement to
satisfy our national needs. No single program, agency, or level of government can
respond totally to the necessary but extraordinary tasks of bringing student
achievement, teacher preparation, and adult training up to the competitive standards
our Nation requires. Instead, what is needed is a comprehensive, integrated national
strategy to strengthen mathematics and science education at all levels and for all
participants, a strategy that draws upon the resources, expertise, and commitment of the
private and public sectors, including the federal, state, and local governments.

The President and the Nation's governors have embarked on a decade-long campaign to
improve educational performance, focused on attainment of six specific National
Education Goals. Three of these Goals speak directly to the importance of increasing
science and mathematics achievement and literacy among our students and citizenry.

Based upon these goals, Il President has constructed two complementary initiatives to
improve mathematics and science education. The first is the President's unified
interagency initiative in mathematics and science education, described in the FY 1992
and FY 1993 reports, "By the Year 2000: First in the World." The second is AMERICA
2000, a broader educational initiative designed to attain all six National Education
Goals. These two initiatives, including their goals, will he described below.

f
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As part of these initiatives, the l'resident will launch seem al new, efforts to increase the
utilization and effectiveness of federal resources for mathematics and science education.
These efforts include special programs to enhance the skills of mathematics and science
teachers; new emphases on educational technologies; and a nos effort directing federal
laboratories to undertake projects to improve mathematics and science education and
make surplus computers and scientific equipment available to local schools.

Federal agencies are also strengthening their own educational programs and actisities.
These efforts increasingly involve collaboration with other federal agencies, state and
local governments, and the private sector. The sum total of these activities is a renewed
commitment and specific plan of action for making America the world leader in
mathematics and science education.

Chairmen and members of your two committees, the witnesses before you today
represeat four key players in the President's stratea for improving mathematics and
science education. The Department of Education, the National Science Foundation, and
the National Aeronautics and Space Administration, working closely with the White
House Office of Science and Technology Policy and other federal agencies and
departments, have developed an integrated, coordinated approach for making the United
States first in mathematics and science education. We look forward to discussing with
you the challenges we face, the goals that our Nation has set for itself, and our common
course of action to prepare our students and citizens for the twenty-first century.

OUR NATION'S EDUCATIONAL CHALLENGE

Our Nation, like the world around it, is experiencing dramatic changes, resulting in
large measure from advances in science and technology. With these changes come
growing demands to revolutionize our schools and to invest in our future through
education and training. Now more than ever we must take action to provide for a more
highly skilled work force and more highly educated and more technically literate society.
Education, literacy, and science and technology are the ingredients for producing more
and better jobs, a more competitive economy, and a higher standard of living.

Our Nation's educational achievements, however, have not kept pace with our needs.
The state of America's educational system has been documented over the past decade by
a number of studies and assessments, which indicate the following:

Based on the latest international assessments, American elementary, middle, and
high school students continue to score below their international peers in
mathematics and science achievement. /onerica's children also watch more
television and do less homework than do their peers in most countries surveyed.
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Elementary school mathematics and science teachers are frequently under
prepared to teach in their fields, and are often further handicapped by outdated
and inadequate textbooks and equipment.

Nearly 30 percent of U.S. high schools offer no courses in physics; 17 percent
offer no courses in chemistry; and 70 percent offer no courses in earth or space
science.

The average amount of instruction time devoted to science in grades 4-6 is only
one half-hour per day, while in grade 3, seven out of ten teachers spend less than
two hours per week on science instruction.

Women, minorities, and persons with disabilities will make up 65 percent of net
new entrants into the U.S. work force between now and the year 2000, yet few
obtain science or mathematics degrees, and fewer still pursue scientific or
technical careers.

Large sectors of the American public are characterized by low levels of science
and mathematics literacy.

The problems of student achievement, teacher competency, and adult performance are
substantial, complex, and interrelated. Meeting these challenges exceeds the resources
and capabilities of any single program, agency, or government. Instead, our Nation
needs a comprehensive, integrated national strategy to strengthen mathematics and
science education at all levels and for all participants.

Recognizing the need for a national strategy, the President and the Nation's governors
convened in September 1989 the Nation's first Education Summit and initiated a
decade-long campaign to increase educational performance at all levels. At the center of
this campaign are six National Education Goals, which are intended to capture
America's attention and to energize America's resolve to restructure its schools and to
raise its expectations for student, teacher, and adult performance. Three of the six goals

Goals #3, 4, and 5 -- are directly relevant to mathematics and science education:

Goal #3. By the year 2000, American students will leave grades 4, 8, and 12 having
demonstrated competency in challenging subject matter including English,
mathematics, science, history, and geography; and every school in America
will ensure that all students learn to use their minds well, so that they may
be prepared for responsible citizenship, further learning, and productive
employment in our modern economy.

Goal #4. By the year 2000, U.S. students will be first in the world in science and
mathematics achievement.
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Goal #5. By the year 2000, every adult American will be literate and will possess the
knowledge and skills necessary to compete in a global economy and
exercise the rights and responsibilities of citizenship.

To accomplish these ambitious but vital goals, the federal government must play a
leadership role in education reform. Although the federal government provides only six
percent of the Nation's total support for elementary and secondary education, the
federal government is the user and patron of a large segment of the Nation's scientific
and technical work force, and is critically dependent upon the achievements of this work
force. Furthermore, the federal government is the primary source of student support at
the graduate level, and, in some graduate fields, the only source of support. To spur
improvements in mathematics and science education, the federal government can draw
upon its great and unique resources to mobilize national support, develop
comprehensive strategies, and support programs and activities nationwide.

As previously noted, President Bush has exerted such leadership by constructing two
complementary initiatives to improve mathematics and science education. The first is
the President's unified interagency initiative in mathematics and science education,
described in the FT 1992 and FY 1993 reports, "By the Year 2000: First in the World."
The President's mathematics and science education initiative is fully integrated with and
supportive of the President's second educational initiative, AMERICA 2000. AMERICA
2000 is a national effort designed to mobilize state, local, and private resources to
improve education school by school, community by community. AMERICA 2000 is
designed to achieve all six National Education Goals, including those most relevant to
mathematics and science education. These two initiatives are described below.

BY THE YFAR 2000

Background on CEHR. The reports "By the Year 2000: First in the World" describe the
President's interagency initiative in mathematics and science education. This
l'residential initiative represents the collaborative efforts of sixteen federal departments
and agencies, working through the Committee on Education and Human Resources
(CEHR) of the Federal Coordinating Council for Science, Engineering, and Technology
(FCCSET). The CEHR is an interagency committee consisting of senior officials from
the participating departments and agencies, who meet on a regular basis to devrlop
recommendations and analyses relevant to mathematics and science education.

The CEHR, like other FCCSET committees, is an important forum for coordinating
federal activities in science and technology. In particular, CEHR is charged with
identifying and reviewing federal programs supporting science, mathematics, and
engineering education; improving interagency planning, coordination, and
communication; recommending appropriate priorities and strategic objectives;
developing and updating long-range plans; and supporting the efforts of the National
Education Goals Panel and other organizations to reform math and science education.

0
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Interagency coordination through the CEHR offers a number of distinct benefits to the
public and private sectors. Working through the CEHR, federal agencies are able to
assemble and assess information on the entire federal effort in mathematics and science

education, and thereby establish clear and consistent priorities; maximize the
effectiveness of scarce resources; target high-priority areas for support; avoid
unnecessary duplication of effort; and generally improve communication and
collaboration among federal agencies. Successful programs can be more easily
replicated, and their results more readily assessed and disseminated, thus raising the
overall quality of the federal effort in education. Furthermore, the CEHR has
established a network of mathematics and science education professionals across all
federal agencies, who can serve as valuable sources of information, expertise, and
coordination. Together, these activities facilitate interagency collaboration, joint funding
of projects, and reliable evaluations of the total federal effort.

State and local governments and the private sector also benefit from CEHR activities.
The government-wide inventory of mathematics and science education programs
published by the CEHR has been an invaluable resource for teachers, administrators,
and other people needing access to federal educational programs, laboratories,
resources, and expertise. The net result of CEHR activities will be better education for
students, a stronger teaching force, improved collaboration between the public and
private sectors, greater public support for mathematics and science education, and

higher scientific literacy among the Nation's citizenry.

Toward these ends, the CEHR has developed a comprehensive framework to set the

strategic objectives and priorities for the federal effort in mathematics and science
education. The CEFIR has identified four key objectives for the federal education
initiative: (1) improving science and mathematics performance; (2) strengthening the
elementary and secondary teacher work force; (3) ensuring an adequate supply of new

entrants into the science and technology work force, including women, minorities, and
persons with disabilities; and (4) improving the science literacy of the American public.

To accomplish these objectives, the CEHR framework establishes impletnentation
priorities within and among four educational levels -- elementary and secondary
education, undergraduate education, graduate education, and general public science
literacy. Among these four levels, the CEHR considers elementary and secondary
education to be the highest priority. Within elementary and secondary education, the
priorities established by the CEHR are, in order, teacher preparation and enhancement;
curriculum reform; organizational and systemic reform; and student support, incentives,
and opportunities. The priorities for each of the four educational levels, which appear

in Figure 1 at the end of this testimony, arc consistent with the National Education

Coals adopted by the President and the governors.
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ThelA 1993 mathematics and scienee education_initiative. The President's FY 1993
budget request represents the second year that mathematics and science education has
appeared as a Presidential initiative, and the third year that President Bush has
proposed significant increases for federal programs in mathematics, science, engineering,
and technoloa education.

For FY 1993, the President is requesting a total of $2.1 billion for improving
mathematics and science education across all educational levels, This total represents
an increase of $138 million or 7 percent over the EY 1992 enacted levels for these
programs, and a $626 million or 43 percent increase over their FY 1990 enacted levels.

The most notable increase in federal support for mathematics and science education has
been in the area of elementary and secondary education, which has grown by 123 percent
between FY 1990 and the FY 1993 request. The President is requesting $768 million for
elementary and secondary education in FY 1993 (37 percent of the total federal request
for mathematics and science education), an increase of $117 million or 18 percent from
FY 1992. The President is also requesting $481 million for undergraduate education (23
percent of the total); $750 million for graduate education (36 percent of the total); and
$93 million for science literacy (4 percent of the total). These allocations particularly
the emphasis on elemental) and secondary education -- are consistent with the National
Education Goals, AMERICA 2000, and the CEHR priorities framework. Additional
information on individual program elements included in the FY 1993 budget request is
provided in Figure 2 at the end of this testimony.

Or the sixteen agencies participating in the Committee on Education and Human
Resources, eleven provide direct support for mathematics and science education. The
other five agencies provide facilities, expertise, or other important contributions. The
FY 1993 request for each of the eleven fundin,* agencies is provided in Figure 3 at the
end of this testimony. Key features of the ag,...cy budget requests include the following:

Five agencies will support approximately 90 percent of the total federal effort in
mathentatics and science education in IN 1993. They are, in order of support,
the National Science Foundation ($537 million in EY 1993); the Department of
Defense ($416 million); the Department of Health and Human Services ($416 mil-
lion); the Department of Education ($393 million); and the Department of Energy
($113 million). The six other participating agencies -- the Department of the
Interior, NASA, the Department of Agriculture, the Smithsonian Institution, the
Environmental Protection Agency, and the Department of Commerce -- will
collectively contribute $217 million in FY 1993 for mathematics and science
education.

The percentage increases in support for mathematics and science education in
FY 1993 are highest for the Department of Education (34 percent); the
Environmental Protection Agency (18 percent); and the Department of

igto
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Agriculture (II percent). (n dollar terms, the largest increases are requested by
the Department of Education ci,98 million) and the National Science Foundation
($15

At the elementary and secondart level, the Department of Education
($371 million) and (he National Science Foundation ($286 million) collectively
will fund 86 percent of the total federal effort in EV 1993.

At the undergraduate level, the Department or Defense ($176 million) and the
National Science Foundati n ($146 million) collectively will fund 67 percent or
the total federal effort in 1993.

At the graduate level, the Department of Health and Iluman Senices
($364 million) and the Depar'inent of Defense ($23.5 million) collectively will
provide 80 percent of the total federal effort in FY 1993.

In the arca of science literacy, the Department of the Interior t$43 million) and
the National Seie»ce Foundation ($31 million! collectively will fund 80 percent ot
the total federal eflOrt in FY 1993.

AMERICA 2000 AND MATIIEMATICS AND SCIENCE EDUCATION

AMER/CA 2000 is a long-term national strategy to attain the six National Education
Goals. The federal effort unt/er AMERICA 2000 will he limited but vigorous.
Spearheaded by the Department or Educaflon, the federal government will support
education reform b) setting standards; highlighting successful acliiities and examples;
contributing funds when appropriate: providing flexibility in exchange for accountability;
and pushing for change.

AMERICA 2000 has four interdependent parts:

Track 1. For todat's stndents, sm must radicallt imprme our Nation's schools, all
110,000 of them, to mithe them better and more accountable for results.

Track 2. For tomorrow's students, we must his cult a New Generation of American
Schools to meet the demands of a nem centin).

Track 3. For those of us alreadt out or schoo: and in the work force, we must keep
learning if we are to hie and work mccesstUlly inn todat's world. A "Nation
:It Risk" muzit become a "Natio. Students."

Track 4. For schools to succeed, we most look hetond the classrooms to our
communities and our familk's. Schools will !levet Ire much better than the

4./



8

commitment of our communities. Each of our communities must become a
place where learning can happen.

AMERICA 2000 and the President's initiative in mathematics and science education are
complementary. All four tracks in AMERICA 2000 support the three National
Education Goals most directly relevant to mathematics and science education, in
addition to the other three national goals.

AMERICA 2000 calls for the development of world class standards to define what
American students should know and be able to do in specific subject areas, including
mathematics and science. The need for these standards is illustrated by the recent
results of the International Assessment of Educational Progress, which indicate that
those countries with the highest student achievement also had the highest expectations
of performance for their youth. The congressionally-created National Council on
Education Standards and Testing recently released its report endorsing the development
of voluntary standards for both mathematics and science, as well as for other subjects.

A consensus on world-class standards in mathematics and science is beginning to
develop. The National Council of Teachers of' Mathematics has published its
Curriculum and Evaluation Standards for School Mathematics and Professional
Standards for Teaching Mathematics. World-class standards for the study and teaching
of science are under development by the National Academy of Sciences, the National
Science Teachers Association, and other organizations. The National Science
Foundation and the Department of Education are actively engaged in supporting
standards development. Both agencies are providing support to the Mathematical
Sciences Education Board of the National Academy of Sciences, as well as to the newly
established Coordinating Council on Education, which will develop science standards.
NSF is also currently supporting proje:ts implementing the mathematics standards
developed by the National Council of Teachers of Mathematics. When completed, these
standards, together with assessments to measure progress toward these standards, will
guide both the content and methods of teaching, as well as define the expected
performance of our students.

Implementation of these standards is the next major step. A number of states have
already begun to develop mathematics and science curriculum frameworks based upon
these voluntary standards. States iihl then use these curriculum frameworks to provide
guidance on content, instruction, and assessment to their schools. The Department of
Education will support the development and implementation of such state curriculum
frameworks in mathematics and science. Furthermore, the Department has begun to
establish a National Clearinghouse for Science and Mathematics Materials, as well as
regional consortia that will collect aad disseminate information on exemplary programs
and materials in mathematics and science.

S.
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Accompanying the emergence of world-class standards are new methods of assessing
student knowledge. The National Goals Panel and the National Council on Education
Standards and Testing have each called for new forms of testing and accountability.
Secretary Alexander chaired the Mathematical Sciences Education Board's committee on
assessment, which led to the report For Good Measure: Principles and Goals for
Mathematics Assessment, The National Assessment of Educational Progress tests have
begun to include new forms of assessment. Their 1990 mathematics tests contained
some performance-based items to assess student achievement. The Department of
Education supports a major research center on student testing, as well as a number of
other centers that also conduct related vjrk. The Department also will support pilot
studies to explore performgnce assessment. At the National Science Foundation, seven
major awards have been made in the area of assessment. These activities can
strengthei and -broaden the ability of teachers to diagnose instructional needs. The
developmtnt of more authentic assessment procedures will permit better diagnosis of the
strengths and wcaknesses of students, thereby leading to development of more effective
instructional materials.

Just a.. AMERICA 2000 supports the objectives of the initiative coordinated through the
CFNR, CEHR activities likewise support implementation of AMERICA 2000. In its
construction of the FY 1993 mathematics and science education strategy, the CEHR was
guided by both the National Education Goals and AMERICA 2000. The CEHR strategy
is designed primarily to promote achievement of Goals #3, 4, and 5, and to complement
and enhance the AMERICA 2000 strategy. For example, the emphasis placed on
elementary and secondary education by the CEHR strategy is consistent with Tracks
One and 'INvo of AMERICA 2000, which call for improving today's and tomorrow's
schools, respectively. Similarly, Tracks Three and Four of AMERICA 2000, which deal
with lifelong learning and community support for education, are relevant to the CEHR's
new focus on general public science literacy. This is the first year in which science
literacy has been identified separately within the CEHR budget, as well as the first year
in which a strategy for increasing public awareness about science has been articulated.

NEW EFFORTS IN FY 1993

As part of the CEHR and AMERICA 2000 initiatives, the President is proposing three
major new efforts in FY 1993 to improve mathematics and science education: (1)
enhancement of teaching skills of mathematics and science teachers; (2) a new program
authorizing federal laboratories to play a direct role in strengthening mathematics and
science education and to provide schools with surplus computers and scientific
equipment; and (3) new efforts in educational technologies, including the use of
computers, computer networks, and other advanced technologies in the classroom.

Enhancement of mathematics and science teachers. The most important near-term
action to improve mathematics and science education is to enhance the content
knowledge and pedagogy of the Nation's current teaching force. If the U.S. is to become

4
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first in the world in mathematics and science achievement, then our teachers must be
able to deliver a world-class education to their students.

For these reasons, and consistent with the AMERICA 2000 emphasis on teacher
training, the President's FY 1993 budget proposes an improved program for training the
Nation's current mathematics and science teachers, with the objective of preparing these
teachers to provide curricula that are tied to world-class standards. As an initial step,
the FY 1993 budget proposes to double (to 45,000) the number of teachers receiving
federal assistance for intensive training. Such training generally lasts a minimum of 20
days and includes a follow-up period, during which assistance is provided to teachers to
adapt new disciplinary knowledge and pedagogical techniques to classroom settings.
When combined with the short-term training opportunities provided to 725,000 teachers
under existing programs, federal efforts in teacher training will reach almost half of the
Nation's elementary and secondary mathematics and science teachers. Over time, the
teacher enhancement initiative will provide in-depth, up-to-date training for all of
America's elementary and secondary mathematics and science teachers.

The teacher enhancement initiative will involve the complementary efforts of the
National Science Foundation, the Department of Education, and the Department of
Eneru and other mission agencies with federal laboratory facilities. In particular, the
National Science Foundation will provide intensive training and follow-up opportunities
to nearly 25,000 teachers, through its merit-based teacher enhancement program. To
broaden and strengthen the impact of this program, NSF will increasingly emphasize
and encourage: (1) development of "leadership teams" of educators and administrators,
who can return to their school systems and provide quality training to their colleagues;
and (2) development of school system-wide and district-wide projects. NSF is also
encouraging awardees in its other programs, such as the Statewide Systemic Initiative,
to stress activities that increase the competencies of science and mathematics teachers.

The Department of Education, through the Eisenhower National Program, will support
in-service professional development projects for elementary and middle-school
mathematics and science teachers, to improve teachers' subject matter knowledge, and
to improve the teaching of mathematics and science, particularly in grades K-8. Grants
will go to the local school districts to ensure that the core subjects of mathematics and
science are taught in a well-articulated and non-repetitive manner throughout the K-12
years. To attain this end, the projects are to be designed and carried out by experienced
master teachers of mathematics and science at the high school ievel, working directly
with elementary and junior high teachers in their own districts. Close collaboration
with university scholars and educators who are knowledgeable about world-class
standards in mathematics and science will be required, but local schools and school
districts will remain the focus of these efforts. The Department of Education will also
require that funding in the higher education portion of the Eisenhower State Grants
program be used only for teacher training experiences of at least 20 days duration.
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Federal laboratory assistance training and equipment. The Department of Energy hrI
initiated an active program at five national laboratories to utilize existing facilities te
train students and teachers in science and mathematics. Based on this experience, the
Department will lead an interagency effort to establish at federal laboratories programs
to provide training and research experience for elementary and secondary teachers of
mathematics and science, and, when possible, for students, their parents, and the public
as well. These programs would involve partnerships with universities, state and local
school authorities, and training programs administered by the National Science
Foundation and the Department of Education.

The laboratories can also contribute to the availability of equipment for classroom
laboratories, an essential ingredient for world-class education. Studies have shown that
student performance and interest in mathematics and science can be enhanced
significantly by access to and experience with computers and other scientific equipment.
Yet, in times of tight budgets, schools and school districts often defer investment in such
equipment. In 1990, for example, 80 percent of the Nation's eighth graders did not have
access to computers in their mathematics classrooms. In the mid-1980s, two-thirds of
all classrooms in grades 4-6 had no scientific equipment at all. To address this
situation, the CEHR is examining mechanisms to make available to local school systems
excess federal personal computers and scientific equipment. The amount of excess
federal personal computers and related equipment is expected to rise in coming years,
due to the turnover of federal equipment currently in use.

Educational technologies. A major objective of the AMERICA 2000 strategy is to
establish national electronic networks that will link American schools and other sites
where learning occurs. The teaching of mathematics and science is ideally suited for the
use of elertronic dissemination technologies. In an era when scientific discoveries are
made daily and recently published textbooks quickly become obsolete, electronic
networks allow students, educators, and researchers to receive and share up-to-date
information on science and technology, thus providing an invaluable supplement to
standard curricula.

The Administration proposes to focus attention on accelerating the availability of
educational technology in the classroom. Federal agencies are presently engaged in two
major activities in this area. First, the National Science Foundation, the Department of
Agriculture, and the Department of Eir:cation, through its Star Schools program,
support distance learning programs, which include improving access by rural school
systems and smaller colleges to educational resources. Second, the Departments of
Energy and Defense, the National Science Foundation, and NASA presently use
telecommunications technologies to disseminate scientific and technical information in
support of agency programs and missions and to provide technical training to federal
employees. These technologies include satellite broadcasting, fiber optics, and computer
networks. For example, NASA's telecommunications system Space link and education
videoconferences provide educators with instructional information on aerospace research
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and the aerospace program, current NASA news, classroom materials, and other
information targeted specifically to teachers and students. In addition, the National
Science Foundation is capitalizing on rapid advances in telecommunications and
networking by proceeding with the development of the National Research and Education
Network (NREN), as proposed in the President's High Performance Computing and
Communications (HPCC) Initiative. Under the EIPCC initiative, the National Science
Foundation will develop sophisticated educational databases, as well as requisite
network facilities, standards, and user-friendly software that will meet the varied needs
of students, educators, and research scientists.

The CEHR agencies plan to hold a major conference to identify the users and providers
of existing and proposed educational technologies, and later review the merits of those
technologies. Educational technologies that demonstrate the most promise for
revolutionizing classroom instruction may be selected for support under special fast-
track demonstration programs. This conference will also be of importance to the High
Performance Computing and Communications Initiative, mentioned above.

AGENCY-TO-AGENCY COLLABORATION

The CEHR provides one mechanism for interagency coordination; agency-to-agency
collaboration is yet another. Several agencies have recently negotiated Memoranda of
Understanding and other agreements to facilitate cooperation, and thus further
maximize the effectiveness and availability of scarce federal resources.

In February 1992, the National Science Foundation and the Department of Education
signed a Memorandum of Understanding (MOU) to institute a formal mechanism for
interaction between the two agencies. The NSF-ED MOU focuses primarily on
elementary and secondary education, where the responsibilities of the two agencies most
coincide and for which combined agency resources comprise nearly 85 percent of the
total federal effort. The MOU will lead to more effective planning, information
exchange, and collaboration between the two agencies in science, mathematics,
engineering, and technolog education. More effective planning and collaboration, in
turn, will lead to more effective resource utilization; promote achievement of the
National Education Goals; and generally strengthen the programs of both agencies.

Under the MOU, the Department of Education and the National Science Foundation
will develop a joint five-year plan and common priorities; identify complementary
strategies and agency roles; and review new and existing programs. Milestones will be
established, and progress toward their achievement monitored. To accomplish these
tasks, the two agencies have appointed a working group of nine senior-level officials,
who will meet regularly to set an agenda and to identify program areas that will benefit
most from collaboration. The working group will make extensive use of program experts
within both agencics to work on issues involving program design, management, and
implementation. The program areas proposed for consideration under this MOU
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include teacher enhancement and preparation, telecommunications and networking,
dissemination strategies, and program evaluation.

Other agencies have negotiated similar agreements. NASA is broadening its interagency
collaboration to increase and leverage its education outreach programs at the
elementary, secondary, and higher education levels. One such example at the precollege
level is the Tri-State Education Initiative, involving 213 school systems in the adjoining
states of Mississippi, Alabama, and Tennessee. NASA, the Department of Education,
the Tennessee Valley Authority, and the private sector are tiorking closely with the newly
formed consortium to develop a quality education system to permit the citizens to obtain
the necessary skills for gainful employment in America's high-technology economy.
NASA is also supporting several of the Department of Education's AMERICA 2000
efforts, which can serve as innovative models that could be adopted for educational
systemic change elsewhere in the country.

At the higher education level, the Department of Energy, NASA, and seven other
agencies have established a joint effort to centralize agency information for university
users about student educational opportunities, fellowships, and research opportunities.
This program, known as the Federal Information Exchange (FEDIX) is designed to help
improve communication between the academic community and the federal government.

NASA and the National Science Foundation are also collaborating to strengthen the
ability of certain academic institutions to compete for academic research funding.
NASA's Space Grant College and Fe llowsltip Program includes a component that is
modeled after NSF's Experimental Program to Stimulate Competitive Research
(EPSCoR), which is designed to assist institutions in those states that historically have
been less successful in competing for federal research funds. NASA's programs include
an explicit component to establish a communications and interaction framework
involving NASA, NSF, and the academic community. The Department of Defense, the
Department of Energy, and the Environmental Protection Agency have also initiated
F.PSCoR inspired programs, while a similar program is currently under design by the
National Institutes of Health.

EXPEDITING TIIE TASK AHEAD

Over the past tt,so years, President Bush has acted aggressively to put in place the
organizations, plans, and programs needed to improve mathematics and science
education in America. The Education Summit, the National Education Goals, and the
tvio complementary strategies that quickly followed are only the first steps. The CEHR
agencies will augment ongoing educational programs with new initiatives, which will
reflect the goals and priorities developed to date. The CEHR will undertake a number
of organizational and programmatic activities to coordinate these efforts:
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Stratepic Planning_Working Group. The CEHR is establishing a Strategic
Planning Working Group to ensure that the CEHR initiative is fully integrated
with AMERICA 2000. The Working Group will lay out a multiyear strategic plan
for CEHR to address each educational level.

Working Group on Technology Education. National Education Goal #5 and
AMEIUCA 2000's Track 3 both refer to the need for students and adults to be
prepared for productive employment and to possess the knowledge and skills
needed to compete in a global economy. The CEHR will expand its program
inventory to include technical education. To do so, the CEHR must determine
relevant fields and occupations that qualify as technical training; decide on
minimal skill levels and activities appropriate for consideration; identify program
activities that depict federal involvement in this area; and develop a baseline.

Working Group on Federal Schools. The Department of the Interior will lead the
CEHR agencies in an examination of how the federal government teaches
mathematics and science in the federal school systems, including the Bureau of
Indian Affairs school system and the Department of Defense Dependent Schools
system. The Working Group will identify :says to ensure that educational
expertise and resources found elsewhere in the federal government is utilized
most effectively in these schools. Federal schools should be models of effective
science and mathematics education for the country.

New Statewide Directors of Federal Education and Human Resource Pro_grams.
During 1992, the CEHR will develop a state-by-state directory of all federal
programs in mathematics, science, and technology education. This directory will
provide parents, teachers, and school administrators with current and complete
information on federal programs available at the local and national levels.

In addition to activities developed and coordinated through the CEHR, the agencies are
pursuing a variety of unilateral means to strengthen their mathematics and science
education programs to maximize their eflectiveness. For example, agencies are seeking
to improve evaluations of the federal educational effort and the dissemination of
successful results and, through research, better understand the processes of teaching
and learning.

Evaluation and dissemination of the total effort. Evaluation and dissemination
represent special opportunities for the CEHR agencies. CEFIR priorities and initiatives
require careful review to sharpen their direction and determine their impact. Likewise,
materials about effective practices identified through CEHR initiatives need to be
publicized, supported, and disseminated to maximize the effectiveness of the federal
investment.

(;)
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Evaluation and dissemination most often focus on individual program; within agencies,

where the bud. of the CEIIR member activities occur. The CEHR enables agencies to

share information on effective evaluation and dissemination techniques. For example,

certain agencies, such as NSF and DOE, emphasize primarily the development of

exemplary materials, while other agencies, such as the Department of Education with its

National Diffusion Network, support the infrastructure to disseminate such materials.

The CEHR can be the mechanism for bringing together complementary parts into an

integrated federal effort.

Research on Teaching and Learrjng. In order to reach world-class levels of achievement

in mathematics and science by the year ZCOO, it is essential that we better understand

and appropriately reform both teaching and learning techniques. Research efforts are

underway to determine the means by which such a dynamic transformation may occur.

The Department of Education supports research on teaching and learning of

mathematics and the sciences primarily through two national centers the National

Center for Research in Mathematical Sciences Education (NCRMSE), and the National

Center for Science Teaching and Learning (NCSTL). The NCRMSE conducts research

in cognition and understanding of mathematics in key curricular areas and provides

needed assessments. In particular, the Center is identifying a variety of asses-sment

practices that are aligned with emerging world-class standards in mathematics. The

Center is also looking at the kinds of intuitive mathematical knowledge that children

from differing cultural and socioeconomic levels bring to their school settings.

Classroom implementation of the Center's research on children's cognition of addition

and subtraction (a project that also receives funds from NSF) is now in place.

The National Center for Science Teaching and Learning is identifying and studying the

xternal factors that influence science teaching and learning. These factors include

ucial and cultural factors, public expectations and societal initiatives, school

organizations, new technologies, economic and political forces, n d integration of science

across content areas. Knowledge gained from this Center will be crucial to the

successful implementation of systemic change.

The National Science Foundation has a full program of basic and applied research on

effective teaching and learning of science and mathematics at all educational levels. For

example, "Project IMPACT' has designed, implemented, and is evaluating models to

enhance student understanding and support teacha improvements in predominantly

minority public schools. NSF's 'Teaching for Conceptual Und,!rstanding and Self-

Regulation through Collaborative Problem Solving in Science" is examining learning and

problem-solving by middle schools students and developing appropriate instructional

strategies and materials. "Problem Solving in Quantitative Science: Practical

Instruction arid Cognitive Models" imill translate past laboratory studies into interactive

instructional methods to teach general problem-solving strategy, general material, and

dccision and checking processes. Finally, NSh's 'leachers' Learning from Reform: The

0
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Case of Mathematics Instruction in California" will study the influence of texts, tests,teacher enhancement and policy makers on the implementation of the California
Mathematics Framework by elementary school teachers.

WORKING TOGETHER FOR EDUCATIONAL EXCELLENCE

The task of reforming kmerica's educational system requires a coordinated, cooperative
effort among many players. The Administration neither can nor should attempt to
tackle this job by itself. Just as the Administration has designed its strategies to
include cooperation and coordination among federal, state, and local governments and
the private sector, so too is the Administration looking to establish a cooperative
working relationship with Congress to turn these integrated strategies into reality. Our
appearance before you today is a testament to our collective need to establish new waysto work together.

We ;eel it is particularly important that the unified, coherent nature of the federal
initiatives in mathematics and science education should not become lost among
disparate committee jurisdictions. Rather, we should look for ways to work with
Congress to preserve and promote the integrated interagency framework developed bythe CEHR as it is considered by the various

responsible congressional committees.
Similarly, we need to promote the priorities and relative strengths put forward by theCE1111 agencies in :heir FY 1993 budget requests. And we need to promote the
comprehensive nature of AMERICA 2000, without which we cannot hope to attain the
six National Education Goals by the year 2000.

Your two committees the Committee on Education and Labor and the Committee on
Science. Space, and Technolo*. -- have jurisdiction over the principal agencies
supporting mathematics and science education. These agencies include the Department
of Education, the National Science Foundation, the National Aeronautics and Space
Administration, the Department of Labor, the non-defense programs of the Department
of Ener*., and the technology programs at the Department or Commerce. When
considering future authorizations and legislation for these agencies, we hope that the
Committees will support the unified framework developed by the CEHR agencies, a
frameiork that builds upon the strengths of each agency; promotes synergism and
effective use of resources: and avoids unnecessary duplication and overlap.

We also seek Congress' support for the four components of AMERICA 2000. The four
tracks of AMERICA 2000 are themselves interrelated and interdependent the loss or
weakening of any one track will have detrimental impacts upon the other three, and thus
upon the Nation's ability to spur comprehensive educational reform. To this end, weurge Congress to pass the "AMERICA 2000 Excellence in Education Act."

Chairman Ford, Chairman Brown, members of your two committees, that concludes ourtestimony. Thank you again for this historic opportunity to appear before both of yourcommittees to present the President's straieu for improving mathematics and science
education. We would be pleased to respond to any questions you may have.
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Appendix: FY 1993 Mathematics and Science Education
Budget Highlights by Agency

National Science Foundation. In FY 1993, the National Science Foundation (NSF) will
aggressively pursue its strateff to spur systemic reform of state school systems.

Through the alliances and partnerships among all major players in the educational
system forged under NSF's state systemic reform initiative, NSF will support exemplary

projects for reform of state elementary and secondary educational delivery systems;

school system-wide or district-wide teacher enhancement activities; and teacher
preparation programs that link schools of education with disciplinary departments

within universities. In addition, NSF will intensify efforts to make fundamental changes

in the science, mathematics, and engineering education of underrepresented minority
students. Systemic programs, which cover the elementary and secondary and
undergraduate continuum, will raise the quality of education received by such students

and increase the number choosing to participate in these fields.

To satisfy its rapidly expanding responsibilities and ensure its leadership role in science,
mathematics, engineering, and technology education, the Foundation is designing a new

organizational structure for its educational programs. This organizational reform will

improve the formulation of NSF programs and advance the Foundation's reform agenda.
Furthermore, NSF will be strengthening its monitoring and evaluation activities;

expanding its dissemination mechanisms; and providing better technical assistance to
potential bidders and awardees of NSF grants.

The Foundation's FY 1993 budget request for mathematics and science education totals
$537.2 million, an increase of $15.4 million or 2.95 percent from FY 1992. NSF's budget

request includes the following:

$286.2 million for elementary and secondary rucation;

$146.3 million for undergraduate education;

3.9 million for graduate education; and

$30.8 million for public science literacy.

Department of Health and Human Services. In FY 1993, the Department of Health and

Human Services (HHS), particularly the National Institutes of Health, will extend its

efforts to improve public understanding of the life sciences by expanding its speakers

bureau, developing exhibits, and suiworting national media programs on a variety of

biomedical research issues. HI-1S will continue to encourage and support direct

involvement of its scientists in elementary and secondary classrooms and with

elementary and secondary teachers in a variety of settings. For 1993, as part of its new

Science Teaching Enhancement Award Program, HIIS will implement a Pre-Service

'reacher Training Program targeted at future K-I2 teachers.



The Department of Health and Human Services' FY 1993 budget request for math and
science education totals $416.5 million, an increase of $4.5 million or 1.1 percent from
FY 1992. HHS's budget request includes the following:

$21.8 million for elementary and secondary education;

$25.0 million for undergraduate education;

$364 million for graduate education; and

$5.6 million for public science literacy.

Department of Defense. The Department of Defense's efforts to ensure that the Nation
has an adequate supply of future scientists and engineers are supported through the
Department's graduate and post-doctoral grant programs. Undergraduate programs are
also available to improve educational performance and teaching methods for skill
training programs for DOD personnel.

The Department of Defense's FY 1993 budget request for math and science education
totals $416.0 million, which is equal to the FY 1992 appropriation. DOD's budget
request includes the following:

$4.97 million for elementary and secondary education;

$176.2 million for undergraduate education; and

$234.8 million for graduate education.

Department of Education. For FY 1993, the Department of Education (ED) will
continue to support the development of world class national standards for student
achievement in science and the development of state K-12 curriculum frameworks in
math and science, and plans for teacher education certification, inservice staff
development, and recertification appropriate to the standards. The Department is also
seeking $36 million for a new teacher enhancement program, to be tied to the standards
and curricular framework. Under this program, expert math and science teachers from
secondary schools will provide intensive inservice training to all elementary and middle
school teachers in selected schools districts. The Department has also proposed that 25
percent ($62 million) of the funds for the Eisenhower Mathematics and Science State
Grant Program be used by institutions of higher education in each state only for teacher
training efforts of at least twenty days duration.

Finally, the Department is proposing two new competitive grant programs for bilingual
education, which are designed to: (1) provide bilingual instructional programs focusing
on mathematics and science to students with limited English proficiency; and (2)

r-,
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provide bilingual education teacher training, with a particular emphasis on mathematics
and science.

The Department of Education's FY 1993 budget request for math and science education
totals $392.5 million, an increase of $98.7 million or 33.6 percent from FY 1992. The
Department's budget request includes the following:

$371.2 million for elementary and secondary education;

$21.0 million for undergraduate education;

$0.33 million for public science literacy.

Department of Energy. In FY 1993, the Department of Ener*, (DOE) will sponsor the
Second Annual National Science Bowl for high school students. The Bowl will involve
32 teams selected from regional competitions among approximately 12,000 students.
Other DOE activities will include expanded support for rural-u; ban partnersh3ps with
DOE laboratories, and expanded alliances between DOE laboratories and facilities with
minority colleges and universities. These alliances are intended to encourage students to
pursue careers in environmental sciences and waste management. DOE will also lead a
new interagency teacher enhancement initiative that will utilize the federal laboratories.

The Department of Enet*'s FY 1993 budget request for math and science education
totals $113.2 million, an increase of $4.65 million GI- 4.3 percent from FY 1992. DOE's
budget request includes the following:

$32.4 million for elementary and secondary education;

$56.9 million for undergraduate education;

$19.6 million for graduate education; and

$4.3 million for public science literacy.

Department of the Interior. In FY 1993, over 3 million ,,:chers and students will be
reached through the National Park Service's "Parks as Classrooms" program, which
builds science activities around park resources. At the same time, 2,000 teachers will
participate in the U.S. Geological Survey (USGS) Joint Education Initiative (JeDI)
workshops. These workshops will teach them how to use CD-ROM technology to
improve their high school science classes. In addition, 100 college professors will
improve their teaching skills during short-term USGS faculty preparation programs.
Over 500 students will work as summer interns for the U.S. Fish aod Wildlife Service
during FY 1993, thus improving their science skills and becoming exposed to science
and its principles through fish and wildlife issues.
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The Department of the Interior's FY 1993 budget request for math and science
education totals $88.4 million, an increase of $5.7 million or 6.9 percent from FY 1992.
The Department's budget request includes the following:

$25.3 million for elementary and secondary education;

$8.7 million for undergraduate education;

$11.1 million for graduate education; and

$43.3 million for public science literacy.

National Aeronautics and Space Administration. In FY 1993, NASA will begin to
implement its ten-year Education Strategic Plan, developed in concert with the National
Education Goals and the P,esident's CEHR initiative. This strategic plan will guide the
agency's efforts in both precollege and higher education, with significant emphasis to be
placed on underrepresented groups, educational technology, evaluation, dissemination,
and leveraging activities. NASA will complete in FY 1993 the congressionally directed
feasibility and implementation study regarding the proposed National Scholars
Program, designed to increase substantially the number of underrepresented groups at
the PhD level in science and engineering over a ten-year period. The agency also will
significantly expand its teacher enhancement programs.

Finally, NASA will complete in FY 1993 the implementation of the National Space Grant
College and Fellowship Program. The Program encompasses 50 state consortia of
colleges, universities, nonprofit organizations, industry, and state and local governments,
a total of approximately 350 institutions. A significant component of this Program is
educational outreach at the elementary and secondary level, emphasizing the CEHR
priorities.

NASA's FY 1993 budget request for math and science education totals $82.2 million, an
inerease of $4.5 million or 5.8 percent from FY 1992. NASA's budget request includes
the following:

$16.7 million for elementary and secondary education;

$32.4 million for undergraduate education; and

$33.2 million for graduate education.

ij
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Department of Agriculture. With its commitment to advance minority participation in
mathematics and science, the Department of Agriculture (USDA) has more than doubled
the funding for the 1890 Institution Teaching and Research Capacity Building Grants
Program since the program was launched in FY 1990. USDA has also expanded its
Graduate Fellowship Grants Program to reduce shortages of scientific expertise and is
stimulating curricula revitalization and faculty development through its Higher
Education Challenge Grants Program.

The Department of Agriculture's FY 1993 bueget request for math and science education
totals $22.65 million, an increase of $2.3 million or 11.3 percent from FY 1992. USDA's
budget request includes the following:

$0.72 million for elementary and secondary education;

$13.5 million for undergraduate education; and

$8.43 million for graduate education.

Smithsonian Institution. The Smithsonian Institution intends in FY 1993 to strengthen
and expand its programs in education, especially at the elementary and secondary level.
Major efforts include: (1) Leadership Institutes (located at the National Science
Research Center), which prepare educators from across the country to spearhead efforts
to improve elementary science education in their districts; (2) Project Star (Smithsonian
Astrophysical Observatory), which develops innovative high school teaching materials in
astronomy and trains master teachers to implement courses based on the materials; and
(3) Education Outreach (National Air and Space Museum), which develops and
disseminates materials to assist teachers, especially in fostering school children's
interest in science.

The Smithsonian Institution's FY 1993 budget request for math and science education
totals $10.0 million, an increase of $80,000 or 0.84 percent from FY 1992. The
Smithsonian's budget request includes the following:

$0.63 million for elementary and secondary education;

$0.50 million for graduate education; and

$8.9 million for public science literacy.

Environmen'al Protection Agency. In FY 1993, the Environmental Protection Agency
(EPA) will provide $3 million in grants to consortia of post-secondary institutions to
operate an environmental training and education program, and more than $2 million to
provide grants to support local, state, and non-profit environmental education. The

't EPA Office of Environmental Education (OEE) is developing a clearinghouse of
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information on environmental education materials, which will eventually include
information from all federal agencies. An internship program for college students and
fellowship program for in-service teachers to improve training of environmental
professionals will also be established.

The Environmental Protection Agency's FY 1993 budget request for math and science
education totals $9.8 million, an increase of $1.5 million or 18.1 percent front FY 1992.

EPA's budget request includes the following:

$8.0 million for elemenialy and secondary education;

$0.8 million for undergraduate education; and

$1.0 million for graduate education.

Ikaartment of_Commerce. In FY 1993, the Department of Commerce (DOC) will

expand from 25 to 30 the number of fellows participating in its National Institute of
Standards and Technology/National Research Council Postdoctoral Research
Associateships Program.

The Department of Commerce's Fy 1993 budget request for math arid science education
totals $3.9 million, and increase of $180,000 or 5 percent over FY 1992. The
Department's educational programs are focused on the graduate level.

re.
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Figure 1: FY 1993 Federal Mani/Science Education Pnonty Framework
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.. Figure 2: FY 1992-1993 Growth by Program Element (dollars In millions)

Fr 1992 FY 1993 Percent

Major Categories:Elements Baseline Total Request Change Change

Grand Total $ 1,954.74 S 2,092.23 $ 137.49 70,

Precolkge S 650 71 S 70 95 5 117 24 Ili%
Necollege leacher Prepararion and Enhancement 382 56 436 51 53.95 14%

Precollege Curriculum and Materials Development 83 35 91.58 8 23 10%

A Precollege Insmictional Materials Development 61 65 65.87 4.22 7%

B Precollege Educational Technologies 21.71 25.71 4.00 18%

Precollege Student Incentives and Opportunities 46 48 68.08 21.60 46%

A Precollege Direct Student Support 27.80 63.46 35.66 128%

/3 Bridging to Postsecondaef 18.68 4.62 -14.06 -75%

Precollege Organizational Reform 60 34 72.65 12.31 20%

Precollege Comprehensive or Multifaceted Programs 27.35 31.40 4.05 15%

Precollege Dissemination and Technical Assistance 17 63 17.84 0.21 I%
Precollege Program Evaluation and Studies 24 10 46.90 16.80 70%

A Precollege Evaluation and Assessment 11.10 10.90 -0.20 -2%

11 Precollege Data Collecticn and Studies

C Precollege National Standards and Teming 11 00 30.00 17.00 131%

Precollege Other lotal 8.89 8.99 0.10 1%

Undergraduate S 444.25 5 480.77 S 36.52 8%

Undergraduate Program Evaluation and Studies 3.60 3 90 0.30 8%

A Undergraduate Evaluation and Assessment 3 60 3.90 0 30 8%

Li Undergraduate Data Collection arid Studies

Undergraduate Educational Technology 31 00 31 00 0.00 0%

Undergraduate Dis,eminatton and Technical Assistance

I acuity Preparation and Enhancement 36 66 49 22 12.56 34%

Undergraduate Curriculum and Matenals Enhancement 103 45 97 71 .5 74 -6%

A Undergraduate Court.a and Curriculum 80 28 74 59 .5.09 -7%

B l.mdergrailuate Laboratory Equipment 23 17 23.12 .0.05 0%

llniteigraduate Student Incentives and Opportunities 168 55 190.05 21 50 13%

A Undergraduate Financial Asststanec 131 63 134.65 3.02 2%

B Undergraduate Research Experiences and Coops 36.67 50.05 13.38 36%

C Bridging 10 Four Year or Graduate School 0.25 5.35 5.10 2040%

Undergraduate Organizational and Operational Reform 25 90 32.40 6 50 25%

Undergraduate Comprehensive or Multifaceted Programs 56 30 58.0.4 1.74 3%

Undergraduate Other Total 18 80 18.46 -0.34 .2%

Graduate 5 768 88 5 750.20 S -18.68 -2%
Predoctoral fellowships 99.77 99.54 .0.23 0%
Predoctoral Traineeships 180 28 160.81 .19.47 -11%
Postdoctoral Fellowships 98.79 98.70 -0.09 0%
Postdoctoral Traineeships 154,79 155.62 0.83 I%
Graduate Program Evaluation and Studies 0.10 0.10 0.00 0%

A Craduate Evaluation and Assessment 0.10 0 10 0.00 0%
B. Graduate Data Collection and Studies

Graduate Other Total 235 16 235.43 0.27 0%

Public Science Literacy S 90 89 5 93 32 5 2.43 3%
Education Programs for Decision Makers 1.74 5.10 3.36 193%
Media Dissemination i 21.73 22 09 0.36 2%
Public or Conimuntty Unked Dissemination 56 90 59 50 2.60 5%
Public Infomiation Campaigns 6.95 6 33 .0.62 .9%
Public Science Literacy Fragrant Evaluation and Studies 3.57 0 30 -3.27 -92%

A Public Science Literacy Evaluation and Assessment 3 57 0 10 .3 27 .92%
13 Public Science Literacy Data Collection and Studies

Public Science Literacy Other Total
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Chairman FORD. Thank you very much.
Mr. Kildee has to represent us in the budget process. so I will

call on him first.
Mr. KILDEE. I'm not going to ask any questions, but I want to

thank the witnesses for appearing before this joint committee. I
think it's a very, very important hearing, nnd I think your testimo-
ny will be very helpful as we really try to assist you and assist the
schools of this country to arrive at the goals that we are setting for
them.

The only reason I'm speaking right now is I have to be at the
Budget Committee at 11:00 o'clock. I'll tell you why. I stepped out
for about 40 seconds yesterday and almost lost $235 million for edu-
cation. So you have to be there all the time. So I'm going over
there now and make sure we get the proper budget figures at least
for education.

We have discussed the Eisenhower Act in that Budget Commit-
tee. There is enthusiasm for the Eisenhower Math-Science Act, and
we want to make sure we get proper funding for it. So I just want
to thank all of you.

Mr. Secretary, I again appreciate the visit you made to Flint, MI.
It was great. They're still talking alcout it. I know it's been very,
very helpful. I have some news clippings for Mr. Okun.

Thank you very much. I have to dash now before they steal some
more money over there. Thank you very much.

Mr. ALEXANDER. Thank you, Mr. Kildee.
We still have a follow-up to do on that visit, on the interagency

work-
Mr. KILDEE. That's right.
Mr. ALEXANDER [continuing]. With the preschool children.
Mr. KILDEE. Mr. Okun has talked to me about that. We appreci-

ate that. Thank you.
Chairman FORD. Mr. Secretary. I can assure you that Mr. Kildee

is doing the Lord's work over there. We're several billion dollars in
your pocket above where we started a few days ago on the budget
process.

Mr. ALEXANDER. Good for you.
Chairman FORD. Every day that he goes over there, he rings the

cash register in your shop. So strength to your arm, Dale.
Mr. Secretary, first clear one thing, because there are a lot of ob-

servers to this procedure. You mentioned that Congress had en-
acted a law providing for a national test. I quickly consulted with
the staff and then Mr. Goodling and I remembered it.

We have a colleague over on the other side who has been talking
about testing to find out who really turns out the most excellent
students. Some of us think that the motivation for that is kind of
an elitist motivation, that you identify the elitist populations or
schools by finding the outstanding performers. That is not what
you're talking about with testing in order to find out where we
have to do a better job to bring the mass of the population up.

I can reassure you that the Appropriations committees have not
appropriated one dollar for that purpose, so if somebody in your
shop gets an inspiration to go out and do it, they had better check
how they're going to pay for it. Because we thought it was better to
quit arguing about it and just let it go, and then starve it to death.
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That's what we've been doing since 1988, when that unfortunate
language found its way into an authorizing bill. That's not the
cleanest way to do it, and it's not the way they teach it in school,
but it frequently happens around this place.

I would like to ask the panel to consider with me a minute what
we go through if this processand this is not new to this commit-
tee, and I'm sure not to the Science and Technology Committee.
We've had "Chicken Litt les" telling us the sky is failing, we don't
know enough about science and math when we get through with
our school system in this country, ever since I was in school. I
know that we are capable in this country, when the American
people see a payoff for learning about science and math, of teach-
ing large numbers of people science and math, very quickly and
very effectively.

I left high school at the age of 17, after my junior year, to enter
the United States Navy in World War II. I became an aviation ord-
nance man and along the way I was being taught science and math
and didn't know it, but never had any question that I wanted to
learn it because I knew what the payoff was; what that was going
to open for me as an advancement and the ability to save my life
and somebody else's. I was young enough to even want to have the
ability to take somebody else's life. I don't know if I could get that
steamed up any more.

I was with people like me, who hadn't finished high school; who
the United States Navy was capable of training to an extremely
fine line of competence, because there was a specific training level
that was required to do the missions that were there, far less so-
phisticated than those jobs require today. So nrybe it's no longer
possible to achieve what the Navy achieved then.

As a result of that experience, however, I took something called
the Fleet Examinatioas. When the smoke cleared away and the
rest of my operational squadron was sent out to play with the Jap-
anese in the Pacific, I was sent to college in Nebraska to become an
officer. I had been raised in an environment with absolutely no ex-
pectation that I would ever see the inside of a college.

Now, fortunately for me, or unfortunately for the country,
whichever way you look at it, I forgot all that math and science as
quick as I could after I got through the officer training program
and went back to college at the end of the war because I had now
decided that math and science didn't have an objective that was
very good. What the hell are you going to do, become a school
teacher? School teachers were then, as they are now, amongst our
lowest paid professionals. I got diverted and went to law school.
That's been happening ever since.

I've been watching this phenomena all of my adult life; the fact
that math and science is not presented to our young people in their

fe as something that's essential to their safety or happiness in the
future.

Now, I have read several books over the years about math anxie-
ty amongst women, and early in my evolution to the point I've
reached now, I'm excepting the fact that women have brains, too.
My generation had to work their way through that pretty careful-
ly. I was interested in this phenomena of math anxiety. What we
had was a societal attitude, that it was rather unfeminine for a

55-673 0 - 92 5



96

young woman to go off to the college or university and say that she
was going to study math or science. It was also totally impractical
because nobody was going to hire a woman to work for General
Electric or anybody else developing products as a scientist who was
a female. So there was no payoff out there for women.

So laying aside the blame that we put for yearswe've blamed
the fact that women were not high achievers in math on the fact
that they were womenwe overlooked the fact that, because they
were women, they did not have an opportunity ahead of them to
use math and science the way men could use math and science for
a good future.

Now, Mr. Massey, I have also worked my whole 28 years on this
Committee, and before that, in education, going il the way back to
the Fifties, representing school boards, with the interesting phe-
nomena of how we get more minorities in the classroom. I can tell
you that we don't have one more male teaching math in cities like
Detroit or Chicago or New York today than we had when I came
on this Committee 28 years ago. Because if we find a member of
the minority population and get them interested in math and sci-
ence, the last thing he's gong to do is cash it in by being a class-
room teacher and passing it (..,n to somebody else. There are some
exceptions, but they're extremely rare. Just count the number of
black males in classrooms teaching math and science in this coun-
try, and compare that to the relatively small number of black
males who succeed in a math and science educational program.

What I guess I'm trying to get at is I finally have almost conclud-
ed that the traditionalists in the liberal arts colleges are not going
to turn young Americans on to the idea that math and science are
important. General Motors, General Electric, you name it, can turn
it on. The Secretary just mentioned what he and I talked about the
other day. I have 24 plants in my district belonging to the Big 3
making automobiles, even today. In my generation, you just had to
be warm and eager and you got hire... In a few years you're
making good pay and you can get married, buy a house. Today you
have to take a written test in math, science, and reading compre-
hension to become an assembler, the lowest job in an automobile
assembly plant. So there is no open entry level for a literate or
functional illiterate in the auto industry any more. That's a change
that's taken place in my life, and it's very dramatic.

As a consequence, the schools in my district, who are in that
milieu of a rapidly changing industrial base, are able to point to
the way you get in the front door for a job and say look, you've got
to have a better preparation in math and science than your dad
had or you're not going to get a steelworkers job, or you're not
going to get a job in the automobile industry. But you go a hundred
miles from Detroit and they can't do that because they're not in
that environment where kids grow up with an ambition to get one
of those high-paying industrial jobs.

Finally, a study came to my attention just a week or so ago that,
in looking around the country to see where, in fact, kids are doing
better than the average as they finish high school in math and sci-
ence. They bore out the wisdom of something this Committee did a
few years ago during the Reagan administration. We started fund-
ing something that people had been doing in some parts of the
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country called "two plus two" education, tying two years of voca-
tional education at the high school level to two years of college, so
that it was a continual, single program designed for a student that
started in their junior year in high school, not college-bound, but
vocationally inclined. The purpose is to give them a vocational skill
by the time they finish high school, and extra math, extra science,
so that they could go on in college and become a trainable person
capable of growing with technology in the future.

Lo and behold, the study shows that in North Carolina, in the
Richmond County schools, the kids who were in vocational training
in the two-plus-two program were scoring as well as all of the kids
who were headed for college in math and science when they came
out of school. The entire group as a whole increased its algebra
scores. Now, I submit that to you as evidence of the fact that,
unless we can use the wisdom that your departments have and the
people you have, and ours as well, to find a way to connect the
value of learning math and science with the future of young people
in America, they're not going to be interested in math and science.

Now, we tried another shortcut a couple of years agofive years
ago, as a matter of fact. Mr. Chandler of the State of Washington
pointed out to us that there were on the west coast, engineers and
other people who were absolute whizzes in math and science; par-
ticularly, a lot of retired military, and that with a very short train-
ing program, you could turn them into teachers. So we put a pro-
gram on the books and, unfortunately, it's not being well taken
care of. It's called the Mid-Careers Training Program, to take some-
body who is already a "cracker jack" mathematician or scientist
and turn them into a teacher and get them into a high school class-
room.

Now, we've got all these people coming out of the military; we've
got people being churned all the time through the contractors that
do business with your operation, Mr. Truly; and everybody is run-
ning around here wondering what we should do with all that brain
power. It seems to me it's out there and we ought to be getting our
heads together to figure out how we can do it.

Mr. Alexander, I've got a scheme floating around back here, to
get the walls down so we can get our hands on some of that fat pot
of gold that goes to defense. What we've got to do is find a way to
spend their dollars for our objectives. This Committee has got all
kinds of transition bills before it that are concerned with the wel-
fare of people who are losing their military and civilian employ-
ment careers in the Defense Departmentbase closings, all right?
Why don't we spend some of the Defense Department's money to
do something for those people and at the same time capture the re-
sources that are represented by these already highly skilled people
that no longer is apparently needed by the Defense Department to
continue the missions that they had in the past. There are a lot of

things that we can do together, aside from simply sitting down and
saying we're going to provide some more money to teach math and
science.

If we put a billion dollars out there on the table and said to the
American schools, "Take this money and teach math and science",
it isn't going to change one young person's motivation to really
work at learning math and science. We have to do that. Wars do it
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for us. We have to talk and repeat what the Secretary said about
Desert Storm.

I often repeat, Mr. Secretary, it's probably the first time we everwent to war in this country with virtually everybody that we sentinto combat being a high school graduate. When I went to the serv-ice in World War II, between 20 and 25 percent of the 18 year olds
that went into the service were high school graduates. We've come
up three-fold since then. But yet we're still in trouble.

The fact of the matter is that this society, more and more, is pre-
pared to consign people to the ash heap if they follow what we tell
them is adequate for education. The President and the Secretary
have goals. We're all for the goals. But we can sit here and talk
about being numher one in the year 2000 until we turn blue; if we
don't find a different way to do things, we're going to be where weare now eight years from now. It may or may not be a lot more
money; it may be just a different approach to things than we'vebeen doing so far.

So I would welcome anything that you gentlemen might suggest
here or hereafter, as something that the Congress ought to pursue
to enable you to help this country capture the resources that come
under your control.

Does anyhody want to comment now?
Dr. BROMLEY. Mr. Chairnum, I think one of the very important

points ym 'ye made is that, unless we can motivate youngsters,
we're not going to get anywhere. It is unhappily the fact that avery large number of our children in urban centers, for example,
will never get exposed to anything involving mathematics or sci-ence in the real world.

So one of the major programs t'iat we have underway, just get-
ting underway, is to use the more than 700 national labs that we
have in this country, not to teach teachers how to teachbecause
people in the labs know necessarily how to teachbut theycan provide access to youngsters so that the kids can get a feeling
of "you know, if I stick with this, I could do this some day in the
future." That motivation is all important, and it is working and
working astonishingly well in laboratory after laboratory, just afew weekends of working with an active engineer, scientist, mathe-
matician, to let the youngsters see what career opportunities are
really out there. It's the sort of' experience you related in yourNavy days, and I think we can build on that, and we have to build
on that.

Because in science, mathematics and engineering, as distinct
from most other professions, the career decisions are made before
the junior year in high school. If we've lost them at that point;
we've lost them permanently. And you're absolutely right, that thekids have to see what's in this for them. Why should they work
harder than they would otherwise be expected to do.

So I think we're on the track, and we clearly need your help in
making it possible for us to expand this kind of program nation-wide.

Chairman FORD. Well, I can tell you that this committee will en-
tertain, with a warm and generous heart, any concept that spends
your money instead of Mr. Alexander's money, because his is get-
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ting scarcer and scarcer, with more and more pi essure on him all

the time.
I would like to observe that Mr, Massey a»d Mr. Truly both said

that you suspected that a sixth grade science class in Mississippi

was no more technologically modern today than it was when you
went to school in Mississippi. That's f",!ol ly kind of sad when you
realize that while people fre talking about how much time our kids

spend in front of television sets, as a parent and a grandparent, I
have often asked "What difference does it make?" One of the dif-

ferences it makes is that the stuff they see in a classroom some-

times looks awful bland compared to a half-hour program by a
'Mr. Pixit- on television, who does scientific experiments right in

front or their eyes, with fancy equipment, and wow, even the ads

that General Electric runs are exciting.
Now, what do they see in school that tells them they aren't going

to have a part in causing something to zoom off into space the way

it does in a General Eketric ad'? We don't sort of connect those
things very well for the kids. If school people in your State or any
other State are still trying to put the same thing out, with a bland
textbook like they stuck in front of' meand Michigan wasn't any

better, and probably isn't in most parts of' my State. But the fact is

that we have to do things differently.
The Secretary is being called a revolutionnry, and having a lot of

trouble with me, by the way, along the way, arguing for how much

he wants to do differently. But I'm willing to concede that we
aren't going to be able to run the operation that any one of' your

people here are responsible for by the year 20011 if we don't find a

new form of energy fbr this wagon.
Mr. Brown.
Chairman BROWN. Thank you very much, Mr. Chairman.
This discussion about the importance of motivation, of course,

strikes a note in all of us. We know that motivation is key. It takes

me back to the conference that Admiral Watkins had in Berkeley,
along with Dr. Seaborg, about three years ago, in which one of the

most fascinating programsit revolved around this question of mo-

tivation, how do you get young minorities into science and math

a'':racts. We had a speaker from one of' the universities in FloAda

-to spoke to how they were doing it successfully, how they moti-

vated the young people into these kinds of careers. It was a com-

prehensive, sensible program. You identified the capable, motivat-

ed ones, you give them a supporting network, you give them expo-

sure to the engineering laboratories during summer vacation, you
give them assurances of a job after they graduate. All of these

things you put together and you get a steady stream of black
people moving into this area.

Now, I'm sure that that's not an original idea. If it's been used in

Florida, it must have been used in other places. But we don't seem

to have that ability to make a commitment that goes outside the
classroom, to involve private industry, to involve other things of

that sort.
Now, can we work that into a plan in some fashion? Could we do

that? Could we build a program to do that? Could we fund effbrts

to do that in some of the institutions around the country?

1 1) C
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Dr. BROMLEY. Mr. Chairman, we're at least making, I think, areasonable start, because as part of the program that SecretaryWatkins' committee has put together, and certainly fostered by hisown special interest within his own Department of Energy, there isa major program going on now utilizing these national labs acrossthe country to do just what you've discussed. That is working, andit's working remarkably well.
One of the best examples I know is the one at Newport News,where the CEBAF facility has undertaken to bring in minorityyoungsters, to give them a mentor who stays with them throughouttheir entire high school career, right through until they get intocollege. An enormous fraction are now going forward and makingit through to college. This is working.
All we have to do really is expand this, not only to the Federallaboratories, but, as you suggest, to get industrial organizations in-volved in educating the young people that they themselves willneed in the future. There is real interest in doing it, and we canhelp, I think, in working with you, working with the industrialsector, just to make all of this come together in a coherent way.Chairman BROWN (presiding). Thank you.
I'm not going to belabor this point. 1 want to recognize some ofthe other members here because we've been gifted with an excep-tionally large turnout of members. You encourage that by recogniz-ing them once in a while.
Would you like to start out on this side?
Mr, GOODIANG. Thank you, Mr. Chairman. Just one very quicksome have been waiting a long time, so just one very quick ques-tion.
I notice in CEHR's report they concluded that Federal supportfor formal and informal programs at the community college levelneeded to be strengthened because of the critical role such institu-tions play in preparing the work force in the near future. And thenthey go on in their 1993 report to suggest that little progress hasbeen made in this area. 1 wondered whether any of you wanted tocomment on that, either the value of what they said or the state-ment that very little is happening.
Dr. MASSEY. I think it's a very important segment of the institu-tional structure that's going to be so important in addressing theseissues of getting more youngsters into science and technology andutilizing those skills in the work force. Clearly the community col-lege is key in that.
As you note, the report pointed out an area that has been some-what neglected compared to others. In this 1993 budget, you willsee that, in fact, the FCCSET Committee, as well as the individualagencies, particularly at the National Science Foundation, we willput renewed emphasis on addressing that sector, the communitycollege, but not in isolation. In some of the things that Mr. Fordpointed out, trying to see how the community college can play akey role in being a bridge between the schools, the high schoolsand colleges.
I was just in Texas last month and they, for example, started avery effective program throughout the Texas A&M system, linkingthat with community colleges, in which they will reach hundredsof thousands of students, many of them minority students, in a
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comprehensive program using those community colleges. So it's
going to be an ever more important segment of the strategy.

Chairman BROWN. Thank you, Mr. Good ling.
I have a list of members on the Democratic side, I think in the

order in which they appeared, and I would like to recognize them
in that order. Mr. Roemer of Indiana.

Mr. ROEMER. Thank you, Mr. Chairman. I would ask unanimous
consent to submit a statement for the record.

Chairman BROWN. Without objection, so ordered.
[The prepared opening statement. of Mr. Roemer followsj

1 ( ;
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Opening Statement for ap. Tim Roemer, Joint Hearing of the
Committ.:e on Science, Space and Technology and the Committee on
Edncation: Science Education, Thursday, February 27, 1992

I want to thank both Chairman Brown and
Chairman Ford for having the for .3sight and
leadership to conduct this joint hearing today.
I am one of the five members who has the
distinct privilege of serving on both these
Committees, and the work we are doing on
each is critical to America today.

Today's hearing focuses our attention on
Science Education, an issue that is important
to a dual agenda of my own: America's
children and our nation's ability to compete.

This country's young people and their
future have been on the back burner for far
too long. We have an obligation to examine
our education priorities, and rebuild every
single school district in the nation so that
learning and opportunity are once again the
hallmark of the American educational system.

This obligation extends to the future of our
country itself. If we do not rebuild our
schools and create a future for our chilcirep,
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how will they in turn run this nation and
pursue our economic and global interests?
How will our children compete with the
children of Europe or the Pacific Rim? How
will they maintain the America that our
parents worked so hard to build?

The United States has been a great nation
almost since the day it began, and our heritage
is to remain a great nation, perhaps forever.
But greatness imparts upon us a great
responsibility, one that we have neglected for
too long.

It is time for us to recognize the
importance of giving our children, today, the
advantages that our world competitors have
been giving their children for years, while we
have been ignorant of our own future's needs.

Our economy, our entire country's future,
can be compared to one of our children. The
country's future, like that child's future, must
be nurtured and cared for, with all the
investments in our power, if it is to grow,
prosper, thrive, and lead.
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The choice is before us, continued
greatness, or mere survival. The former is
our heritage, the latter is a disgrace to the
great and wonderful inheritance our American
forebears have left us.

iLL
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Mr. ROEMER. Thank you.
Mr. Chairman, it is a pleasure for me, being on the Education

and Labor Committee and on the Science, Space, and Technology
Committee, to have such a distinguished panel of witnesses heretoday and to share in some of the debate that we face as membersof both those committees and some of the tough choices that wehave to make when we vote for different programs in Congress.

We hear the debate about the budget deficit, about the impor-tance for spending money on education, for emerging new technolo-
gy, our manufacturing base that is eroding, a recent article in the
day-before-yesterday's New York Times talking about the UnitedStates now falling behind the Japanese in spending on researchand our industry. We're trying to make some tough choices around
here. We need to be tougher about it. We need to exercise more dis-cipline.

My question isand ma be I could ask Mr. Truly and Secretary
Alexander to respond. I think we've got to make these choices onprograms. And with all due respect to the Chairman of Science,
Space, and Technology, this is something we disagreed on last year,
was the space station. We're going to spend an 11 percent increaseon the space station, over $2 billion

Chairman BROWN. I'm sorry I recognized you now. [Laughter.]
Mr. ROEMER. Thank you, Mr. Chairman.
Chairman BROWN. Go ahead.
Mr. ROEMER. He is gracious. When I argued against the spacestation, was the only member of the full Committee to vote againstit last year, he always treated me with the utmost of respect and

grace. I don't know how long he'll continue that, but I sure respectmy chairman.
Anyway, I voted against that. We have a huge budget deficit.

We're looking at $400 billion now. I think this money would bebetter spent both on some educational and manufacturing initia-
tives, to rebuild this country, to make some tough decisions on thereal decisions, not a tax package that I'll vote against later today
that doesn't do some good things for the long term of this country.

But what are we going to do for the long term? I think it's educa-
tion and manufacturing and technology. Middle class jobs.

My question for Mr. Truly and Secretary Alexander is, how doyou justify a $2.5 billion space station, an 11 percent increase in
space, when we're not taking care of the problems here on Earth?

Admiral TRULY. Frankly, I think the space stations and pro-grams are not really a direct--
Mr. ROEMER. I'm talking about the space station, not some of theother very good programs that are even being squeezed out by thespace station.
Admiral TRULY [continuing]. Right. But the subject here is math

and science education, and I think what you bring up is very, veryrelevant. Because space station is an example of an American lead-
ership program that must be funded if we're going to continue
American leadership in space, which we now thoroughly enjoy. It is
exactly the kind of program that could take the anxiety in children
about mathematics out, out of them, because children can be excit-ed by the programs of astronauts, planets, space stations. So eventhough that is not the reason for the space station, there is a direct
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connection between programs like that and the efforts and the
funding that we have in math and science education to use that as

a tool, if you will, as we get to young people in that portion of our
math and science, education which is to capture, at the youngest

possible age. young people, and to drive the fear of mathematics
and science out of them by seeing a relevance between things that
they can study in school and dreams that they might have and see

for the future of the Nation. So I
Mr. ROEMER. That's a lot of money, Mr. Truly, for excitement. I

would think thatIs it $30 billion or $40 billion now, and $100 bil-

lion to maintain it over the next 30 years? We're talking about,
$130 billion to excite our children?

Admiral TRULY. No. I didn't say that the purpose of space station

was to excite our children. What I did say is that it is an example
of the very types of programs that, in fact, do though.

To answer your question, the request for space station this year
is a little over $2 billion, which is exactly at the level that the two
appropriations committees voted and instructed us last year. We've

taken billion out of space station through the remainder of the

decade. and I would be delighted if any of that money could find its

way to math and science education. But I do not believe that
money is the answer to this problem that's the subject of this hear-

ing today.
Mr. ROEMER. You don't believeWell, you see, I disagree. I think

our taxpayers in this country want us making some tough deci-
sions, and I would rather spend that money on software programs,
such as Carmen San Diego. to get our kids interested in learning
about history and geography and new technology in our schools,

than saying, with a $.10 billion space station, that's going to excite

them.
Secretary Alexander, how would you respond to this debate?

Mr. ALEXANDER. Mr. Roemer. let me try to do it briefly. Number

one, the only good news in the international assessment that came

out a couple of weeks agocomparing our students at age 9 and 13

in math and science with students from around the worldwas for
9 year olds in science. We were third. And while it's difficult to be

certain why, one reason appears to be that what our children learn

outsi& of school while they're very young, and many people feel

what they've learned on television about the space program espe-

cially, excites children, motivates their interest in science, which
they keep at least through the second or third grade. That's a par-

tial response.
The second is that money is important, and while the Federal

budget has gone up 25 percent over the last four years, President

Bush has recommended a 130 percent increase in Federal funding

for math and science elementary and secondary programs. This

FCCSET Committee has rounded up $2.1 billion of Federal spend-

ing on these programs, and we've asked you for some more money

to help States with standards and curriculum and you can afford
that. But in the end it's not pouring more money into the same
system that will make us first in the world in math and science. I

mean, the system has got to be turned upside down so thatand
the President has recommended a whole series of things I won't go
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into, but it includes this idea of starting from scratch, with break-
the-mold new American schools.

There are 700 applications that have come into the private New
American Schools Development Corporation. I am confident they'll
be filled with technology that are not in southern Mississippi class-
rooms or in Tennessee or in South Bend classrooms. These will be
exciting opportunities to excite children, motivate them to learn.
That's one way to do it, the New American Schools, the higher
standards, the national examination, the idr.sa of giving middle and
low income parents choices of schools so they can go to schools that
do a better job in helping children learn math and science.

All of those efforts to radically change the American education
system, much as Mr. Ford talked about, including introducing tech-
nology, that's what we must do. We've got to rethink education
from top to bottom. So we're recommending more money, higher
standards, world-class examinations, much more teacher retrain-
ing, in the same system. But more importantly, we're recommend-
ing turning the system upside down through the America 2000
strategy.

Mr. ROEMER. Well, I appreciate your answer. Mr. Secretary, I
know from the quotes from you in this recent Newsweek article,
too, where our kids, our 13 year olds tested behind 12 other coun-
tries, including Taiwan, Hungary, Switzerland, the Soviet Union,
we had better turn things upside down and make some changes
and put our priority on our children in this country. That comes
down to spending the money that we get as a Congress better than
we've been doing.

Mr. ALEXANDER. That's correct. Except for Switzerland, none of
those countries spend more than we do per student on elementary
and secondary education.

Mr. ROEMER. Well, I'm not sayingand I appreciate both chair-
men's patience with me here. I'm not saying that money is the
only answer. I am saying that we need to do more for our children,
we need fundamental change in the education system, and we
need, as a Congress, to be able to make some tough decisions
around here and prioritize things.

Thank you.
Chairman BROWN. Thank you very much, Mr. Roemer. I think

the questions you raise are increasingly going to be asked, about
how we justify both the space station and education, are we getting
results from it in one way or another, and we're going to have to
verbalize those.

Chairman FORD (presiding). Mr. Gunderson.
Mr. GUNDERSON. Thank you very much, Mr. Chairman, and dis-

tinguished panelists. I appreciate you being here and being patient
with us this morning.

I am struck as I listen to you, and I am struck as I look through
the data, there is some indication that the Federal focus is on re-
search, evaluation, and data collection. I don't see a lot of evidence
that we're getting out into the field and really providing the money
or the technical assistance to improve the quality of math and sci-
ence teachers across this country.

Let me give you an example. First of all, I think we focus much
too much on just inner city. I would guess we have an equal prob-
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lem with elementary and secondary math and science education in
rural areas. As I look at this report, I am struck by the fact that
David Kearns was one of the vice-chairmen of this particular
report, and I had Secretary Kearns in my district last fall, at which
time he met with one of my schools of education. One of my local
universities, motivated by America 2000, said they would like to set
up a program where they can go out into the field and improve the
quality of math and science education in our rural districts.

To his credit, Secretary Kearns came back to Washington and
said he will see if he can't find someplace in the Federal Govern-
ment where he can be of assistance in implementing this kind of a
program. His research resulted in being as fruitless as my research
has been. It produced evidence that there is simply no place in the
Federal Government to provide assistance to a school of education
at a university level, that has a desire to set up an outreach pro-
gram to bring specifically targeted, rural elementary math and sci-
ence teachers into that school and provide that assistance.

Now, I see some heads shaking, and frankly, I hope the heads
shaking are right, because that's my question. Where, beyond the
data collection and the evaluations and the research, do we have
programs in the Federal Government that are going to go out and
help these people in the actual preparation for teaching? Dr.
Massey, you look like you've got an answer, and if you do, you're
my friend forever.

Dr. MASSEY. I think the answer is that we've done a woefully in-
adequate job of educating Congress on what we do at the National
Science Foundation. I mean, all of the emphasis in our programs
are directed towards exactly what you're pointing out, that there
needs to be. The highest priority in the FCCSET process is on
teachers, teaching enhancement at the pre-college level. It received
the highest increase this year, and it has the largest base.

The nature of the programs are exactly as you pointed out that
are needed, connecting teachers with experts not only in universi-
ties but in the national laboratories and industry, helping them to
work on problems to improve the quality of their teaching.

I don't know why we are not able to provide that information to
your constituents, but I'm certain we probably have programs in
your own State, if not in your district, that work with schools of
education, science departments, and high schools, to train teachers
in a hands-on way, to utilize new technology, to train studentsI
mean to use students in hands-on experiences in science class-
rooms.

Out of our budget at the Science Foundation of about a half-bil-
lion dollars in education, the majority of that is focused on pro-
grams of the type that you say are needed. So I would not want
you to leave with the impression that the focus is on data collec-
tion, research and dissemination. It's exactly on the things that
you say we should be doing.

Mr. GUNDERSON. Well, if it is, I'm going to ask any of you to
direct your subordinates to bring the evidence to me. I'm not con-
testing what you're saying, but I will tell you that the Midwest
Educational Research Laboratory is trying to figure out how we
can find funding for this program and they haven't figured it out
So it isn't just a fault or breakdown of us at the local level not
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being able to find this; it isn't a problem with the universities not
being able to find this. The regional education laboratory hasn't
been able to find any evidence of where they can get the kind of
assistance and capital needed to make this happen. So I want you
to know, if it does exist and it's not out there, it is real woefully
inadequate in terms of making that knowledge available.

Dr. MASSEY. We'll be happy to work with you on getting that in-
formation out.

Mr. GUNDERSON. I appreciate that very, very much.
The second side of my question to you all is in the area of techni-

cal assistance through technology. The second desire that we face
in rural America in terms of math and science education is how do
we get the high technology necessary to bring the most current
educational assistance, whether it be in telecommunications,
uplinks and downlinks, et cetera. What are we providing in this
whole comprehensive strategy that you all have developed in the
area of high technology assistance to schools, or communities and
schools, that otherwise would not have this access?

Dr. MASSEY. Another major emphasis of the EHR initiative, as
well as another FCCSET initiative, called High Performance Com-
puting and Communications, is just on this set of activities; that is,
how do we use the high-speed networks that are being developed?
Many of them were developed to connect researchers around the
country. How do we now expand that network to the school level,
to allow schools to share resources among themselves and also with
the universities or other institutions that might have resources.

There are ongoing programs. One in Nebraska, as part of our
Statewide Systemic Initiative, links schools throughout the State of
Nebraska, a very sparsely populated State, in teaching mathemat-
ics. It brings together schools in Lincoln and Omaha that have re-
sources to schools that are far spread around the State that have
fewer resources. Another is in the State of Mississippi, where we
are also using distance learning using the new high-speed net-
works. That's a very high priority in both initiatives. I think, as
Secretary Alexander can say, their network connecting the schools
that they use will now be connected with our new national re-
search and educational network. The goal is to make every school
in the Nationgive every school in the Nation access to this net-
work.

Mr. GUNDERSON. I don't disagree with the goal. My question is,
what is the strategy to implement that goal? Not every one of us
has the Chairman of the Appropriations Committee from our State,
so we're not all going to be as lucky as Mississippi in having a
model project.

I don't see anywhere in this program a proposal that is perhaps
going to work with the private sector in bringing that high technol-
ogy equipment into every school in America.

I would suggest, to follow up the discussions of Mr. Roemer and,
frankly, Chairman Ford, the only mechanism I am aware of to
bring high technology equipment, such as computers, et cetera,
into our schools today is the Chapter 2 block grant. If you will look
at the history of the Chapter 2 block grant, we have not increased
the funding for that program in at least the last five years, if prob-
ably not the last ten years. Unfortunately, there's no constituency
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out there for Chapter 2 like there is for Chapter 1, et cetera. And
yet that is the only tool that I know that my rural schools have
used to bring high technology equipment into their school system.

What are the mechanisms by which we can assist these small,
rural, undercapitalized schools in obtaining the modern high tech-
nology equipment they need for real science and math education?

Dr. BROMLEY. Mr. Gunderson, I can begin to address the ques-
tion.

In a quite separate, one of the presidential initiatives in this
year's budget, high performance omputing and communication, as
Dr. Massey has indicated, we ha ,. given it very high priority as an
educational tool. The idea isand we now have the technology; it's
availablewhere a single fiber going into a classroom makes it pos-
sible for every child in that classroom to receive individualized,
self-paced instruction, with repetition where it's required, psychic
reward where it's appropriate.

The system now, as far as the technology is concerned, is avail-
able. What we have to do now is to develop the national network
that will make that centralized capability available, as you say, to
all the schools in the Nation.

Now, last year we requested a 27 percent increase in the funding
for that program. It was appropriated by you gentleman and ladies
in the Congress. This year we've requested an additional 23 per-
cent. And our goal is to double funding for that kind of activity
over the next three years.

I think that we have a program that is in place now that, before
the end of this decade, will make it possible for at least a very
large fraction of the schools in the Nation to be connected, so that
they can have the benefit of the really superb teachers, wherever
they may be, the very best in program and curriculum, and the ex-
pense to the individual school is not at all a large one. It's some-
thing that any normal school could fit within its budget, if the
school board decides to give that priority.

The real gap is in getting the fiber optics to those schools. That is
something that we are working on, working on very rapidly, with
the private sector, to develop a truly national, broadband informa-
tion highway.

Mr. GUNDERSON. It sounds encouraging. Cali you provide me with
further information on that--

Dr. BROMLEY. I shall be happy to.
Mr. GUNDERSON [continuing]. And how we might be helpful in

working with you?
Dr. bROMLEY. I would be happy to.
Mr. GUNDERSON. Thank you, Mr. Chairman.
Chairman BROWN (presiding). Thank you, Mr. Gunderson.
The Chairman has asked me to recognize the distinguished Mr.

Hayes from Illinois next, so Mr. Hayes, you're on. But before you
begin, may I indicate that Secretary Alexander has to leave in just
a short time. I would be glad to excuse him now, or if you want to
direct a question to him, I would ask him to remain for that.

Mr. HAYES. Thank you very much, Mr. Chairman. I'll be very
brief.

I have met the Secretary before. He's appeared before our Com-
mittee. There is one thing that still disturbs me that you might

1
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want to address yourself to. We are still trying to achieve a level
playing field when it comes to access to education, particularly in
the areas which we're talking about here, science and math, space
technology.

In Chicago, for example, which is where I hail from, 60 percent
of the enrollment-plus in the public school system is minorities,
mostly black. I think when you include the Hispanics as minorities,
it gets up beyond 70 percent. I don't know how you can do it, but
the system of determining the funds for a school district to supply
the equipment for these kinds of subjects is determined by property
valuation. And when you get to the poor neighborhoods where the
poverty is prevelant, we find ourselves in a position where we
spend, in the State of Illinois, which handles the distribution of
Federal funds, through the Board of Education, is only about half
as much. We spend about half as much on a kid that goes to school
in the inner city as opposed to one who goes to school in the sur-
rounding Chicago.

How can we change this? Certainly there is much talk that is
geared more towards choice, parental choice, as to what school a
kid should go to, and using the voucher system. This certainly is
going to create a worse problem than we've got now if this comes
into being.

My specific point is, what can we do on a Federal level to create
a more level playing field when it comes to having access to the
kind of programs we're talking about here now? I imagineand I
haven't checked it too clearly, closelybut I would venture to say
that I can't figure one high school, public high school, in my dis-
trict now, as configured before we redistricted it, that had comput-
ers. We just got computers in some of our schools, so we're trying
to catch up in this respect. Has the Department of Education got a
program that might really speed up the leveling off of the funds
that might provide the things we want, to make these young kids
because we ve got a real problem of a high ratio of dropouts, kids
who enter as freshmen but don't stay long enough to get a diploma.

This is what I am really concerned about. What can we do, what
can we do as an Executive branch, you as a Department, Secretary
of Education, in conjunction with our congressional responsibility?
We are forgetting about a good segment of our society when we ap-
proach this problem of education. Don't we think they can be scien-
tists, too?

Mr. ALEXANDER. Mr. Hayes, thank you. The answer to your ques-
tion is, of course, they can be scientists, too, and let me try to
answer the question in two ways.

One of the two points I wanted to make today was that we be-
lieve all children can learn math and science, and that is why we
think the first step is to set a high goal, then to support what the
National Council of Teachers of Math has said are the new nation-
al math standards, and then to help Illinois to continue to change
its curriculum framework, and then to focus this $2 billion of Fed-
eral money on retraining teachers so they can do a better job help-
ing all students move ahead, and then to ask you to support in-
creased funding to help the States do that.

We believe that that alone will make a big difference, because
too often we say well, these kids can be scientists and, of course,
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these kids ca 'Ph..t's not true. We don't believe that. So that's a
change in attitude that we've got to make as a couni rv and that
we've got to help families understand.

Now, the second thing I would like to say has to do withafter I
would agree with you about that and the need for more money,
which we've recommended, and someday I hope we'll agree on
thisis that we would like to radically change the system. We
would like, and the President has recommended, putting in the
hands of every family in Chicago that makes less than $40,000 a
year, a thousand dollar scholarship that they could spend at any
school. So we would like first to say any child can be a scientist
and here's a thousand dollars and you take that to the school that
you think will help you do that.

Schools in Chicago spend more per student than they do in the
town where I grew up. It's not just a matter of money. So we be-
lieve that that would help draw the middle and low income parents
into schools that really meet their needs.' They believe their chil-
dren can learn, and we genuinely believe that they will make a
real difference.

We also believe in the idea of letting schools in Chicago start
over with the money they've got, letting teams of teachers try to
create newly chartered schools that meet the needs of children and
take help from these design teams that include the defense contrac-
tors and universities and others who think they have better ways
to organize schools to meet the needs of children. We call these
New American Schools and we believe that would help them, more
than 700 people trying to do that.

So our answer is yes, all could be scientists, and we want to
invest more money. It's the President's top budget priority, educa-
tion. And math and science spending has gone up 130 percent over
four years, while the Federal budget has gone up 25 percent. But
secondly, we believe we've got to change the systemnew schools,
teacher fleribility, choice for families, in addition to the standards
that we're talking about.

Mr. HAYES. Do any other members of the panel care to comment
on this question of access? When you spend $10,000 a year on a kid
that goes to school in the suburbs, versus less than five on one that
goes to the inner city, it bothers me a little bit.

Mr. ALEXANDER. Mr. Hayes, in the town where I grew up, they
spend $3,500 a year and they have the highest academic achieve-
ment scores in the State. It's not just money, not just money.
They're spending enough money in Chicago to have had computers
20 years ago in their schools. It's how they're spending the money
they have. So we have to give people the authority to turn the
system upside down, recognize that children can all learn, and then
pour the money in. That will attract the money. If we're going to
the moon, we can attract the money to go to the moon. If we're
helping inner city kids to be first in the world in math and science,
we can attract the money to do that.

' So we believe that giving parents the ability and funds to choose a school for their child
would help draw the middle. and low-income parents into schools that really meet their
needs . . .

1



Mr. HAYES. We could do a better job of tracking the Federal dol-
lars that come into the State.

Mr. ALEXANDER. Yes, sir. And the President is prepared to put
millionshe has recommended a half billion new Federal dollars
to go to middle and low income families to follow their children to
the schools that serve them the best. That's new Federal money, a
lot of Federal money.

Mr. HAYES. Thank you very much. I understand you have to
leave.

Chairman BROWN. Thank you, Mr. Hayes.
Mr. HAYES. Thank you, Mr. Chairman.
Chairman BROWN. On the Republican side, I don't know who's

been recognized. Is Mr. Boehlert next?
Mr. BOEHLERT. Thank you, Mr. Chairman.
Chairman BROWN. Only if you don't bring up the space station.

[Laughter.]
Mr. BOEHLERT. I have no problem with the space station. And I

won't bring up the superconducting supercollider, either, which I
think is a massive boondoggle. [Laughter.]

I came to this hearing this morning really enthused and excited,
because we've got four very able people with very special responsi-
bilities. It's the first time the four of you have appeared in one
forum before the Congress that I know of. So I couldn't be happier.

But I must admit I'm frustrated as hell, because all the talk is
from this end and we should be asking you pointed questions and
getting your observations. I didn't come here to hear all my col-
leagues give their pet theories. I came here to hear from some of
the experts.

Now let me ask you some pointed questions.
Chairman BROWN. Set a good example.
Mr. BOEHLERT. Would all of you agreeand I hope you would

agreethat in the classroom, the most important ingredient, it
seems to me, is the teacher. Obviously the student is the focus of
all attention, but the teacher is the most important ingredient, not
the physical plant or all the other amenities. Having said that, I
am concerned by reports that I hear that in the U.S. school system,
our public school system, in the elementary level, that more than
50 percent of the teachers teaching science, particularly, are not
certified to teach science. They may have been history majors or
French majors or whatever.

Mr. Secretaryand I know you have to runcould you address
that one point particularly? And I have one other question for you
before you run, and then I'll get to the others.

Mr. ALEXANDER. Yes. I have a National Radio conference call to
be on at five till 12:00, so I'll give you a short answer.

If the question is whether teachers are prepared to teach science
today, and math, the answer is no. And the reason is because math
standards today are new and dramatically different than they were
even ten or fifteen years ago. What we need to know about science
to work in an automobile plant or to get any other job is more than
ten or fifteen years ago, and that is why the focus of the FCCSET
program, the $2.1 billion Federal dollars is refocused on teacher re-
training; that is why the President has asked for governors' acade-
mies for teachers of math and science.
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The answer to the question i no, and that we should have mas-
sive teacher retraining during the 1990s as a precondition to reach-
ing the first goals. In almost every school I go to, I find it begin-
ning to go on.

Mr. BOEHLERT. All right. I understand yc u have to leave now, so
I'll be talking to--

Mr. ALEXANDER. Mr. Chairman, I don't, mean to be rude. I would
stay a little longer

Chairman BROWN. I'm going to insist, Mr. Secretary, that you
take your departure now. We want you back again, and we don't
want you to feel that we're going to keep----

Mr. RITTER. Yeah, you can come back after you make your phone
call.

Chairman BROWN. We want to thank you very much for being
here.

Mr. ALEXAN»ER. I would like to come again, Mr. Chairman, and I
congratulate you for bringing the two committees together. Thank
you.

Chairman BROWN. You're very welcome.
Mr. BOEHLERT. Dr. Bromley, we've talked about thisand I will

get back to Secretary Alexander's staff on this subject. But I agree
that the teacher is the most important ingredient and I agree we
have to attract the best and the brightest to the classrooms. And I
applaud the administration's initiative with the Eisenhower schol-
arships. But that doesn't necessarily guarantee that the recipients
will end up in the classroom.

We have the Noyes scholarships, an initiative by Senator Rocke-
feller and myself, to provide $5,000 stipends in the junior and
senior year for math, engineering, and science students who agree
to teach two years fbr every year of the stipend. That's hopefully
an approach to get the best and the brightest in the classroom. Be-
cause, quite frankly, Mr. Secretary and Dr. Bromley, to get a kid
well, today's market is not the best indicatorbut a bright, young
student graduating with a math and science discipline degree and
the local school offers maybe $17,000 to start, and General Electric
down the street offers $35,000, where do they go? They don't go to
the schoolroom. They go to corporate America.

So why aren't we funding that program? It's authorized, it's
ready to go. Dr. Bromley, give me some encouragement.

Dr. BROMLEY. Well, I would have to say, Mr. Boehlert, that the
idea is an attractive one, as part of an overall program. I don't
think we want to do all of our efforts towards inducing young
people to take up teaching as a career through this approach, but
it is one approach among a number that I think merits careful at-
tention.

As you know, when we've discussed this in past hearings, I've in-
dicated my personal support for it. It's still there. I think it's a
good idea. I will certainly work to see if we can't do something
about it.

Mr. BOEHLERT. Within the FCCSET community you will encour-
age Dr. Massey and Admiral Truly and Secretary Alexander

Dr. BROMLEY. It clearly is something we will discuss within the
FCCSET community, yes.
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Mr. 1-trrrEtt. Will the gentleman yieH 011 that point, just for a
very brief' comment?

Mr. BOEHLERT. Sure,
Mr. RrrrER. If the school system pays $17-, and if General Elec-

tric pays $35-, then obviously there is a market mismatch for the
skill and obviously the market must adapt, and lock-step teacher
reward systems that are based only on seniority and not on what
the market is saying about a skill is what's causing this problem.
No amount of Federal tinkering is going to change it.

I was a part of America 2000. I think we're going to see some
very interesting experiments out there which bring the market-
place back towards rewarding teachers, not just bureaucratic merit
reviews, but merit and marketM&M. It's like the candy. It's
really quite an American thing.

Mr. BOEHLERT. I thank my colleague for his observations.
We entrust our most precious asset, our future, our kids, in the

hands of teachers, and yet we don't treat educators very well in
America. That is my opinion. He may not share that. We under-
compensate them, we have them doing everything but educating.
We make them disciplinarians when we don't want to do it at
home We make them hall monitors and all the other things. I
think we've got to do a better job of compensating educators and
putting them back on a pedestal where they belong.

Having said all of the above, Dr. Bromley particularly, maybe
some of the others might have a commentand I think Secretary
Alexander would be the best onedo you have any feel for how the
Rochester experiment is working in Rochester, NY? You know,
that system under which they have master teachers in the public
education system, that can earn as high as $75,000 at the peak.
How is that working? It's relatively new.

Dr. BROMLEY. It's relatively new, and although I spent six won-
derful years in Rochester, I have not kept in close touch with the
program so I cannot answer from personal experience or pe.csonal
contact. I will tell you, however, that the second order rumors that
have filtered back to me from the program suggest that it's work-
ing remarkably well, that this mentoring approach, where master
teachers work with other teachers to spread unusual capability and
competence in teaching, is, in fact, working, and is considered to be
a success by the people in the Rochester school board that have
been involved in setting it up.

So I think it's an excellent pilot program, it's one that we are
clearly watching, and it's one that I think is already being copied
in other cities across the country.

Mr. BOEHLERT. It just concerns me. We try to attract the best and
the brightest in the classroom, then we give educators nothing but
grief, and very little recognition, and very little compensation.

Dr. BROMLEY. One of the things that was most evident in the
Educational Testing Service international comparison that was
issued a few weeks ago was the dramatic comparison between the
duties of teachers in the other countries surveyed and in the
United States. In the other countries surveyed, it was very clear
that the teacher had one responsibility and one responsibility only;
namely, to be extremely expert in the field in which they taught,
and to teach that subject. They were not expected to take care of
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discipline, to take care of anything other than teaching their sub-
ject in the best possible way.

We, unhappily, as a number of your colleagues and yourself have
stated here, have unloaded on to our schools a whole series of re-
sponsibilities that in the years past were the responsibility of the
family, of the church, of the community, and in doing so, we have
made life extraordinarily difficult for our teachers. We ask almost
impossible things of them at the present time. That's part of what
Secretary Alexander had in mind when he said we have to turn
the whole system upside down.

Mr. BOEHLERT. I agree.
Dr. Massey, let me ask youone further one. I've been waiting a

long time, Mr. Chairman.
Chairman BROWN. So have several other people.
Mr. BOEHLERT. Are they here9 Where are they?
I just want to ask about elementary school levels. I think it's a

national objective that our yci. people be computer literate by
some date certain, maybe sixth g:ade, ideally, or eighth grade.

Where do we find the funding to get the computers in the class-
rooms at the elementary level?

Dr. MASSEY. Well, we at the Foundation, as part of our education
programs, have programsabout $15 million or so; it's not on the
national scale perhaps, enough to fund computers in the schools

But I agree with Dr. Bromley earlier. I'm not convinced, I guess,
that the obstacle to putting computers in most schools now is fi-
nancial. The price of computers has just dropped dramatically. I
think maybe school systems don't give them high enough priority.
But the biggest, I think, disincentive is the teachers are really not
prepared to make maximum use of them, and that's what we have
to work on. It's back to your point. We have to focus on reeducat-
ing those teachers who &re in the system now, who unfortunately
did not have the adequate training when they went through the
first time.

Chairman BROWN. Mr. Andrews.
Mr. ANDREWS. Thank you, Mr. Chairman.
I wish Secretary Alexander were still here, but I would ask the

three of you that remain to put on your generalist hats and de-
scribe for me how you would address this problem.

Let us take the son or daughter of a family with a $45,000 family
income, who is the brightest physics student in her high school
senior class. She is able to get into MIT and study physics at MIT,
and she would like to be a teacher. She would like to study physics
at MIT and go teach in a junior high school or high school around
the country.

The way our financial aid system is set up today, if she is able to
get to MIT, she's not going to get there via a Pell grant because if
she makes more than $12,000 a year she doesn't get one of them,
and frankly, the administration would say, if her family makes
more than $10,000 a year, she doesn't get one of them. She then
has to go through the student loan program, which means she
probably graduates from school with a debt of $30-, $40-, $50,000
the day she walks out the front door.

Why is that young woman going to choose to go teach at a public
school with a starting salary of $23, $24,000 a year, sometimes

4
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lower around the country, when she could go to work for General
Electric or Westinghouse or someone else at twice the money? And
what are we doing about that?

Dr. BROMLEY. Perhaps if you'd permit me, as a 30-year veteran of
the Yale faculty, I would perhaps suggest that she should decide to
study physics at Yale, because, under those circumstances

Mr. ANDREWS. No, she wants to be successful. She wouldn't want
to do that. [Laughter.]

Dr. BROMLEY. That's a low blow.
Mr. ANDREWS. My friend, Dick Swett, left. He would disagree

with that as a Yale graduate.
Dr. BROMLEY. Let me continue, if I might.
The fact is that not only Yale but also MIT, a great many other

universities, are prepared and, as a matter of course, have need-
blind admission. Students are admitted on the basis of their ability,
and whatever level of financial support they have from their fami-
lies or from any other source, the university commits to make up
the difference so that outstanding students of the kind you just de-
scribed have access to those schools and to the complete undergrad-
uate program.

Mr. ANDREWS. Maybe my example is an inept one. What if she
wants to go to Drew University in New Jersey, who's endowment is
probably two percent the size of that of Yale, and does not have the
institutional resources to do what Yale or MIT could do?

Dr. BROMLEY. If she's one of the brightest physics students, why
would she do that?

Mr. ANDREWS. Because when I say one of the brightestlet's say
she's in the top five percent of physics students around the coun-
try, so maybe she doesn't get into Yale or MIT but she gets into a
very high quality institution.

The point that I'm driving at here is that it's very nice for us to
set up demonstration projects for improving science teaching, but
the economic structure, given our financial aid plan, is that if you
want to go to school, get a science education and teach science, you
have to do so at a considerable financial sacrifice, because the only
way you're going to get to school is to borrow money. We have a
loan program that says, once you borrow, you're going to have a
large debt when you graduate, and teachers' salaries have not
caught up with that. We can do all the demonstrations that we
want, but it seems to me we had better make it affordable for
somebody to make an intelligent choice to say "I'm going to be a
science teacher," and we're not going to punish someone for doing
that.

I would suggest that the principal answerer of the question, Sec-
retary Alexander, maybe should rethink the administration's oppo-
sition to income-contingent student loans. Maybe the answer to my
hypothetical young woman is that she takes a job for $24,000 a
year, she can pay back her student loan at three percent of her
gross income for 25 years, instead of making a payment she can't
afford for ten. I mean, these two things are connected. It's very
nice to say you support science education on the one hand, but you
had better support financial aid for people to become science teach-
ers on the other. I hope they will all be working for your agency
some day.
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Thank you.
Chairman BROWN. Thank you.
I'm going to recognize Mr. Ritter, who has also been very pa-

tient. I will have to tell you that this quorum call will be followed
by a few minutes debate and then a series of votes. I do not want to
impose further upon either the witnesses or the committees under
these circumstances. So we will adjourn as soon as Mr. Ritter is
through.

Mr. MITER. Thanks, Mr. Chairman.
First of all, I really want to commend our witnesses for an excel-

lent job. I want to commend Dr. Bromley for pulling together this
FCCSET process.

FCCSET was around before and it was "broken". I think
[Laughter.]

I think Dr. Bromley deserves a great deal of credit for putting it
back together again and coordinating these incredible resources
that exist at the Federal level, these multi-billion dollar resources.
It is not just in education but it's in a host of other areas, where all
of a sudden different science, engineering and technology functions
of this vast Federal research, development, science and engineering
and technology economy are talking to each other. I really cannot
underestimate the job, Dr. Bromley, that you have done for all of
us.

Now, I just want to make a comment on Mr. Andrews' last state-
ment. It's similar to the comment I made on Mr. Boehlert's state-
rnent. Yeah, coming out and teaching science in a public school is
not economically functional, unless you're just so dedicated that
you're going to do it no matter what. So we're going to have to
rethink the way we reward science, mathematics, other disciplines
out there, where the marketplace is saying something and nobody's
1 istening.

Again, I hope to see out of America 2000and I know there are
staffers here from the Department of Educationinnovative ex-
periments, whereby we do fund the idea of master teachers, or per-
haps science and mathematics fast-tracks to bring people into that
pipeline, so that they will study it and then, when they come out,
there is some reward for going into teaching. That's the way Amer-
ica works. We are not Czechoslovakia. They're trying to do what
we're doing, and to some extent, in certain portions of the econo-
my, we have moved with almost a socialistic reward system.

I'm not trying to knock the community of teachers, the unions or
what have you. This is the way the system has evolved. It does
need, at the margin, some changes. I think you see Albert Shanker,
the President of the AFT, talking about these things. Okay.

I want to ask .a specific question of you, Dr. Bromley. It relates to
some of the work that Admiral Watkins has done on CEHR; it re-
lates to technology in the educational environment and the upcom-
ing conference on technology. It seems to me that we are at a criti-
cal point in history where the technology in computers, the soft-
ware, the telecommunications delivery systems, the digital com-
pression getting more into a copper wire to be able to do interac-
tive experiments and activities in our classroomsagain, so much
software on the shelf. It's a real ripe time to somehow coordinate
it, integrate it, put it together. FCCSET seems like a great place to

'
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do it because some of the customers for these kind of systems
might well be Federal agency customers, so you could populate,
man the lines and make the system begin to pay for itselfthe
DODs, the NASAs, the NSFs and also other Government bureauc-
racies and organizations, the Justice Department, what have you,
in any event, for their education and their training.

Where do we stand here on these community learning networks
that try to integrate all of the above, and then bringing the cham-
bers to somehow bring the industrial_ and private sector and busi-
ness world into the picture?

Dr. BROMLEY. Two parts to the answer, Mr. Ritter.
First of all, as part of the President's high performance comput-

ing and communications initiative, one major component of the Na-
tional Education and Research Network has, as part of the mission,
the development of the kind of hook-up that you're talking about.
That will be done on an experimental basis in that network, with
the hope that the technology, the protocols, the knowhow that we
develop there, can connect

Mr. RITTER. The connectivity between the different systems.
DT. BROMLEY. Yes.
Mr. RITTER. The human access to all these wonderful things, the

access between teachers and technical types, right
Dr. BROMLEY. Yes.
Mr. RrrrER [continuing]. To make this--
Dr. BROMLEY. That's precisely what we're hoping to do.
Mr. RITTER [continuing]. Available in real time as opposed to

theory.
Dr. BROMLEY. That's precisely what we're trying to do, to estab-

lish specific demonstration projects as fast as we can, that can then
move out into the general information utility that I hope is going
to be well underway by the end of this decade. But a much more
encouraging thing has to do with the private sector initiative
purely on qs own.

I recently had the privilege of speaking at the first commence-
ment of the National Technological University. Tnat university has
no campus, none at all. It operates out of a center somewhere in
Colorado, and it has students at major industrial factories and loca-
tions around the country. These students are given time by their
employers to listen to some of the Nation's fbremost lecturers.

Mr. RITTER. This is the system that connects the MITs, the Ya les,
the Lehighs with the

Dr. BROMLEY. But this is different. This connects the Xeroxes,
the IBMs, the GEs, the AT&Ts

Mr. RITTER. With each other?
Dr. BROMLEY. With each other, and with a central node, so that

very outstanding lecturers, like Edwin Mansfield from the Univer-
sity of Pennsylvania, for example, is the pei.son who teaches eco-
nomics to this group. I had the privilege of speaking to the first
graduating class

Mr. RirrER. Do they do that from the University of Pennsylva-
Ici. 9

Dr. BROMLEY. Yes, yes.
Mr. RITTER. Connecting these universities to an
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Dr. BROMLEY. Up and downlinking from each university. They're
all connected, the industrial centers, the universities where the fac-
ulty are located, and they are connected interactively so that the
students can interact with the faculty member as though they were
sitting in a classroom with him or her.

Mr. RITTER. I think, Mr. Chairman, I think this is a remarkable
piece of good news in our desire to make America 2000 a reality.
We have some historic convergence of forces here and factors that,
with leadershipand here again, it really is a potential leadership
for a group like FCCSET, for the Federal Government, working
with the private sector. We can accelerate this science and math
knowledge acquisition, be it for our teachers or for our students.
There's just tremendous potential out there. And I want to com-
mend you, Dr. Bromley, and some of the people like Dick Truly
and the NSF, for really starting to put these pieces together, so
that the whole becomes infinitely greater than the sum of the re-
spective parts.

Thank you, Mr. Chairman.
Chairman BROWN. Mr. Sawyer has already been over and voted,

so I'm going to give him an opportunity to
Mr. SAWYER. Thank you, Mr. Chairman.
I want to begin by expressing my gratitude to the bipartisan

leadership of both of these committees for bringing us together
today to hear this distinguished panel. It is an important step in
that broader mission that we have to more lightly focus the colla-
baration between our committees on math and science program-
ming.

Dr. Massey, your comments about that kind of collaborative ef-
forts among the agencies represented at that table are a mirror of
the kind of work that we need to do here.

Mr. Truly, I couldn't help, when you were talking about the
space station, thinking back to the spring of 1957. In my sixth
grade Miss Barber's science classit's just indelibly burned into
my mindshe had asked us a seemingly straight-forward question
on a multiple choice science test. She was doing the best she could.
She was a lovely lady. She wasn't a science teacher. The question
that was on the test was, "If man goes into space some day", which
gives you some idea, I guesswell, I said 1957, didn't I? "If man
goes into space some day, he would need a space suit because..."
and the choices were these: "extreme heat, extreme cold, a great
distance from Earth, and none of the above." I made the mistake of
answering "none of the above," and when it was marked wrong,
asking why. I mean, that was a terrible mistake.

Miss Barber, a wonderful person, kindly asked me to turn to
page 76, or whatever it was, in my textbook, where there was some
fact from which she deduced the following reasoning . . . "If man
goes into space some day, he will have to wear a space suit; other-
wise, his blood would boil."

Now, it was one of those moments when you came to realize that
your science teacher really was a nice person. [Laughter.]

Chairman BROWN. You just made that story up.
Mr. SAWYER. No I didn't. It's the absolute truth. [Laughter.]
It's the absolute truth.

_1 ';
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Let me tell you another story that happened just a few weeksago, a close associate in this chamber was reading a speech, and
the speech went something like this: that when he was a boy, thathe linked upactually, this is not true; this I am making up. Thiswas a speech that was written for me by a staff member whose
judgment I trust greatly. But she had written this beautiful image
about when I was a boy, I looked up in the sky and had seen noth-
ing but chaos. The stars were beautiful, but it just made no sense,and that as I grew older I learned about the constellations, and inseeing this order it made sense, and the beauty of that order wasthe sort of thing we were trying to bring to science.

I was talking to a group of science teachers, and I couldn't helpbut say, you know, it's absolutely wrong to presume that that orderin any way reflects that universe, that, in fact, the chaos that I had
perceived at first may have been the more accurate perception ofthe cosmos. I couldn't help but think that, as Secretary Alexander
was talking about the performance of those nine and ten year olds,whose ability to make connections among understandings is reallyat the heart of scientific imagination. It's something that we oughtto find a way to nurture and to build upon. In that sense, whatwe're doing he. e is every bit as important, as everybody here has
spoken of.

I just want to touch on a couple of things. When I look at the
Eisenhower state grant program and how just a few years ago,many people saw it as a kind of moribund program, one that was
underfunded, didn't have enough dollars to do the job it needed todo, the dollars were distributed in an unfocused way, and the dis-
tribution formula was beset by a complexity that made it difficultto work with. As a result of the work of this committee, we havebeen able to focus those dollars and to drive them to localities with
incentives to work in consortia and with higher education and withthe private sector. In many places it's doing an enormous amount
of good.

I had heard a few weeks agoone of the Assistant Secretaries,
I guess it was reported in Education Weektalking to a group of
Texas educators, to the effect that there was one plan that wouldtake some 90 percent of those state grant dollars and draw themback into a competitive grants program controlled by the Secre-tary. That gives me great pause because, while there may be theneed for that kind of program, the ability to drive those dollars out
where they can do good at the local school district level, with the
greatest flexibility, really represents the kind of experimentation
in real world teaching that I think serves best the interest of a ter-ribly diverse country.

I'm sorry the Secretary of Education isn't here because it reallyis his question. But can any of you comment on how we should be
distributing math and science dollars? How do we get the most
from the limited funding that is now available to us?I can tell you this. When we get into fights over whether or not
we're going to have education or space stations, or the more fre-
quent one, whether we're going to have housing or space stations,
it seems to me that we're posing inappropriate questions in tensionwith one another.

Too long a speech, but we do have time.

9 3
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Chairman BROWN. Mr. Truly, do you want to respond to that?
Admiral TRULY. Mr. Sawyer, if I might just make onetwo com-

ments. First, on your last one, I do think that the debate about spe-
cific programs like space station versus whatever argument is at
the hearing is somewhat inappropriate, Li an inappropriate way to
make our decisions, and thank goodness that they aren't made that
way, because in the final analysis, the full Congress votes, and on
space station there is a good example of' where many inputs came
up with one decision in order to continue it on schedule.

The point that I did want to make, though, is you asked about
competitive processes, and I won't comment on those broad grants
that NASA does not have a specific responsibility in. But there are 4

many cases where the best favor that I believe that we can do with-
out precious program dollars are in competitive situations. As long

as we have a clearly fair and deliberative process, that can be ex-
amined by the Congress or others in order to apply those funds
and let me give you an example.

We have recently had a large increase, percentage increase, in
the NASA budget over the last three years for education, larger
than the total NASA increase, larger than for space station, larger
than for some other projects. Of that increase, a large portion of
that has gone to minorities, to helping minority universities, people
with disabilities, women in science. And a specific one has been a
recent set of' research grants that we made available to the histori-
cally black communities and universities.

But the money was so precious that, frankly, there is a critical
massin other words, to have enough money to give a grant to a
university that can really make a difference and really attract mi-
norities into those colleges and make a difference. About a couple
of months agoand we competed that among the HBCU's. We are
awarding this year for the first time seven grants, to the seven suc-
cessful HBCU s that won them. I had the presidents of those
HBCU's in to talk with them abcut it.

I think it's a situation whereand it will provide them adequate
money to have a research program in their university that can
truly make a difference, hire the teachers, get the equipment, at-
tract the people, and also use role models to bring those kids along
and to increase the number of black engineers that will become
available. So I think there is a strong case to maintain quality in
what we do with our nrecious dollars, and in some cases that does
drive us to competitive situations that in the end, and over the
period of this decade, when our goals are to be achieved, I hope, 4

that is the way to go.
Thank you, Mr. Chairman.
Mr. SAWYER. Thank you all.
Just as a follow-up comment, I wouldn't disagree. Competitive

dollars for demonstration programs, that give a chance for excel-
lence to flower, is enormously important. I'm just concerned that
you wouldn't want to do that at the expense of NASA's operating
dollars, the groundwork with which you operate.

Let me just give you an example of what was done in my district
with some Eisenhower state grants. In addition to increasing the
amount of money that weat out in terms of minimum grants, dis-

tricts were encouraged to come together in consortia. School dis-
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tricts were encouraged to come together in consortia, to pool their
dollars, and then to go and combine them with State higher educa-
tion money.

In m:' district, six districts came together, took their Eisenhower
state money, put it together, attracted a State higher education
grant in a competitive fashion, with a nearby university, and went
to work withnot specifically for the teaching of children in those
six districts, but to do experimental work in the teaching of mathe-
matics in conjunction with the school of education and the depart-
ment of mathematics at that university. And together, with a pro-
gram that totaled close to a quarter of a million dollars by this
point, attracted a similar amount from a major corporate contribu-
tor.

That half a million dollars was something that those six districts,
in conjunction with that university, could make real use of. I don't
think they could have done it except for the availability of Eisen-
hower state grant funds and the flexibility that the current pro-
gram provides. I would hate to see that lost.

But I have to agree with you completely, that if we cannot ele-
vate those programs of exccllence, hold them out as models all
across the country, then the 15,000 to 10,000 school districts that
make up the United States will not have the guidance that +hey
need.

I thank you very much for your patience today, Mr. Chairman.
Chairman BROWN. Thank you for yours.
Gentlemen, you have also been ex'cremely patient. This has been

sort of a "good news/bad news" hearing. The good news is that I've
never seen so many people interested in math and science educa-
tion; the bad news is we couldn't provide enough time for all of
them to make their speeches, or ask their questions, as the case
may be.

We're grateful to you and we hope we don't have to call you back
together like this again soon. The hearing will be adjourned.

Dr. BROMLEY. Thank you, Mr. Chairman.
[Whereupon, at 12:30 p.m., the committees adjourned.]
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APPENDIX

UNITED STATES DEPARTMENT OF EDUCATION
THE SECRETARY

April 9, 1992

Honorable George E. Brown
Chairman, Committee on Science,

Space, and Technology
House of Representatives
Washington, DC 20515

Dear Mr. Chairman:

As a witness at the joint hearing before the Committees on
Education and Labor and on Science, Space, and Technology, I haveedited and am returning the hearing

transcript forwarded to mefor review. I would also like to request that the followinginformation be included in the hearing record:

Page

31

1.ine(s)

4 637-639

pnoppsed Wording

, and to spend 25 million more
dollars to help move along the idea
of world class standards, curriculum
frameworks, and assessments tied to
these standards and frameworks.

74 1657-1658 So we believe that giving parents
the ability and funds to choose a
school for their child would help
draw the middle- and low-income
parents into schools that really
meet their needs...

I understand that this letter may be inserted in the transcriptin the form of an appendix and
referred to by footnote in themain text.

Enclosure

Sincerely,

/2-14112^
Lamar Alexander
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400 MARYLAND AYE.. SW WASHINGTON, DC 20202.0100



ISBN 0-16-03802-6

9 780160 386923

.1. 3

0000

BEST COPY AVAILABLE


